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WHITE has the OWNERS 


“HE real merit of a motor truck is strongly 
‘| reflected in its owners. The Annual Roll 
Call of White fleets in actual service is graphic 
proof of the most remarkable truck ownership 
in America, as remarkable for the quality of that 
ownership as for its extent and steady growth 
irom year to year. 


The Roll Call, including only owners of 10 or 
more White Trucks, lists 350 concerris with a 
total of 12,674 Whites. All together there are 
3,691 White Fleets comprising 40,919 trucks 
exclusive of single-truck installations. 

Behind it all there is one decisive reason: White 
Trucks do the most work for the least money. 


THE WHITE COMPANY 
CLEVELAND 
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Over the Hill- 
to the Repair Shop 









O motor truck ever runs on a friction-less level. 
It must always pull against a dragging load of 
its own mechanical power loss. 


This internal friction drag is eased only by the bearings. If the 
bearings wear rapidly, not only is more power lost but the mile- 
age life of the truck itself is shortened. 


For bearing wear means misalignment, lost motion, heating and 
vibration that first racks and then destroys — particularly in trans- 
mission and drive. 


Automotive engineers agree that properly built ball bearings are 
the longest wearing bearing made. In proof of this, they are 
without exception designed into the chassis of the leading truck 
manufacturers and at points of greatest possible wear. 


In S K F and Hess-Bright ball bearings we have not only devel- 
oped this ball type of antifriction bearing to its highest perfection, 
but we have further established a scientific research and engineer- 
ing Organization that is shouldering automotive manufacturers’ 
bearing problems. We are endeavoring to serve American indus- 
trv through this contribution to the building of better trucks. 


Manufacturers are invited to avail themselves of this freely offered 
co-operation. 


S K F INDUSTRIES, INCORPORATED 


Sales, Service and Research Division 


165 Broadway, New York 
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The New Packard Basis of Rating was Established by Absolute Transportation Facts revealed by more than 7000 Monthly National Standard 
Truck Cost System Reports, covering a period of Two Years 





Why Packard Discarded “Ton Rating” 
for Packard Trucks 


EASONING as trans- 
R portation engineers, the 
Packard Company has 
believed for years that the arbi- 
trary factory ‘‘ton rating” 
system was bound to become 
obsolete as soon as sufficient 
facts on transportation could be 
known. 

These facts are now at hand— 
made available through more 
than 7000 Monthly National 
Standard Truck Cost System Re- 
ports, covering a period of two 
years. 

These reports confirm what 
Packard has so lung foreseen—the 
fallacy of rating a truck simply 
on the tonnage capacity of the 


“Ask the Man Who Owns One ’’ 
PACKARD MOTOR CAR COMPANY, Detroit 





chassis and engine under normal 
conditions. 


They have proved again and 
again the sound Packard practice 
of rating a truck with all the 
transportation factors in mind— 
character of roads, grades to be 
met, speeds to be maintained, 
and the chances of overload, 


etc. 


OMPARE a Packard Size G, 
Model E, Truck developing 
nearly 6700 pounds’ traction at 
rear wheels and able to pull a 28 
per cent. grade on low gear; with 
the typical ‘6-ton truck,” de- 
veloping less than 4700 pounds’ 
traction, and able to pull only a 
20 per cent. grade! 


The Packard frame both strong 
and flexible—made of rolled 
channel steel, not pressed steel. 

Packard solid tired trucks gov- 
erned at 11, 13, 15, 18 miles per 
hour, by the Packard transpor- 
tation expert in touch with the 
actual job. 

Today, as always, Packard is 
selling transportation. 


EREAFTER each Packard 
Truck will be designated by 
size and model. 

The rating will be made on the 
ground, for the job, by the local 
Packard engineer—selected for 
what it will do in the individual 
customer’s business, and with all 
his actual conditions in mind. 
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Crystals That Speak some sound and sends it to the loud-speaking crystal. crystals was first observed by J. and P. Curis ! 
By Harry A. Mount rhe second crystal sends it back to the first as sound obtained very small electric charges by siny 0 

Wives, and it is returned again through the amplifier. pressing the crystals. Other investigators have used 

NE of the weirdest of our scientific “toys” is the A screechy howling is set up that will be kept up until slices of the crystals. But by far the best results have 

O “speaking crystals’ developed during the past interrupted in some wiaty. been obtained from the whole crystal of Rochelle salt. 

three years by A. McLean, Nicolson, a New York Another interesting application is to the phonograph. These crystals are grown very rapidly, so that an inter 

scientist. These are simply large crystals of Rochelle A metal plate is placed under one end of the salt crys- molecular strain is set up within the crystal This 
salt, specially grown and treated, with which two tal and a phonograph needle is attached to the plate. heightens the effect. 

electrical contacts are made, one about the girdle of The phonograph horn is detached and the salt crystal After the crystals are grown, they are desiccated i 

the crystal and another on the ends. If the crystal is tukes its place. The vibrations of the needle are trans- alcohol and then dehydrated in an oven rhe crystals 

held under compression be are then ready for use it 





tween a pair of aluminum has been noticed that their 


plates and twisted by the effectiveness improves with 
hands, it gives off an elec age 
tric charge during the time 


it is stressed. This charge 


No commercia! 
tion of the crystals has yet 
is easily measurable and de heen made. 
pends on the stress on the 
crystal, being limited only 


Theory of Lubrication 


by the breaking point of the  eeareeagerg is we re 
salt. Potentials as high as with the necessity of 
dO) 3 06volts) have been ob lubrication for the working 
tained in the form of alter- parts of machines, it cannot 


nating currents measurable be said that we possess any 
with a thermocouple. 


Likewise, when an _ elec- 


very complete or convin 
theory explaining how a lu 


tric current is applied to the bricant operates, or wil 

crystal, it twists or vibrates some oils make good tubri 
and can be made to give off eants while others do ne 
a sound audible for several lubricate at all A pape 


recently read before the 
Physical Society of England 
by Mr. R. Mountford Dee 
ley throws an interesting 


hundred feet. In this con- 
nection it can be used with 
good results as a loud- 
speaking telephone, or to re- 
place a microphone trans- light on some of these prob 
mitter. 

When the crystal is to be 
used for this purpose, a cyl 
indrical diaphragm is wrap- 
ped around the crystal and 


lems, from which appear 
that a study of elioidal 
chemistry may provide us 
with the complete theory for 
which we § huave hit 
looked in vai rhe tr 


lubricant is, chemically c+ 


is twisted so as to form ob- 
lique corrugations on its 
outside surface. This evlin- 
drical diaphragm is fastened 
to the two plates by metal 


sidered, in 
compound—that to say 


has certain unsatisfied resid 


rings A number of sub- ual affinities which enable 
stances have been tried for to enter readily into con 


the diaphragm, but the most bination or extremel 


satisfactory is a good grade mute relationship, w 

of bond paper. other substances ned 
Vibrations imparted to ideal lubricant for 

the diaphragm, as by speak given kind of surface S 


that which will ents 




















ing near it, are transmitted 
to the crystal with a twist the most intimate com! 
ing motion. The crystal tion with that surface, or 
then gives off an alternating other words vili be 
current, and if this be con powerfully absorbed b 
ducted to wireless telegraph This consideration led 
head receivers of high re- an ingenious ne nethod 
sistance, the voice of the Top view: Group of Rochelle salt crystals in undesiccated, desiccated, and dressed form. Bottom view, left: A group showing of testing the lubr ” ting 
speaker is plainly audible. crystal growth At the left is a nucleus used in starting the growth in a super-saturated solution of Rochelle salt. The properties of oils Hithert 
So clear is the reproduction, center crystal, weighing about an ounce, is the most practical size. The large crystal is the largest so far produced and such tests have 
in fact, that ordinary weighs nearly two pounds The crystals are shown about one-third actual size. Bottom view, right: The ‘speaking crystal” by nterposin be nt 
breathing or a whisper can surrounded by a cylindrical, twisted diaphragm of paper and ready te act as a transmitter or receiver surfaces a film of ‘ 
be heard. The resistance How Rochelle salts can be applied to microphonic purposes in experimental, telephonic and other work ble thickness of the oil 
within the crystal is very be studied | ew ice 
high, yet as many as two hundred receivers of 12,000 mitted to the salt and the music is audible in wireless was to bring the surfaces of two meta! nto absel 
ohms each have been operated from one crystal. head-sets. By using an amplifier and a loud-speaking contact without leaving space betwee! 

If an audion amplifier can be introduced in the cir- crystal, the music becomes audible. appreciable film of lubricant In these ret . 
cuit, the effect, of course, is much strengthened. Now, Mr. Nicolson believes the reproductions he has been if the two surfaces be rubbed with the lubricant wi 
if a second crystal, treated exactly like the crystal able to obtain from the phonograph, are more perfect is to be tested, and then brought into contact and teste: 
used as a transmitter, be substituted for the wireless than those obtained by purely mechanical means. it is clear that, whatever the result may be, it will tn 
receiver, it becomes a loud-speaking telephone. An in- So far, little experimentation has been done with due to the relation between the oily metals, and not 
teresting phenomenon observed in two crystals thus any other substance than Rochelle salt, but Mr. Nicol- the viscous flow of a film of liquid, seeing that ft! 
connected through an amplifier, is that they may son believes even a better crystal may be found. The no liquid to flow Of course only a colloid be 
“howl” at each other. The transmitting crystal catches so-called “piezo-electric” effect of certain asymmetric ivailable without the formation of a infa 

° 

’ { 
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6 me nd Cla Matter 
Pate on 
\ unl g ¢ 
ia i with perm " 


f purnal fo record accurately and 
f mechanical and industrial 
} is a weekly journal, it is in a posi 


a ounce tnulereating de relopments hefore they 


re ] l els re 

The Editor is glad to have submitted to him timely 
riicles guitabl or theae columns, ¢ specially when such 
irl are accompanied by photographs 


The Scientist and His Definitions 
ISCUSSLON of the Einstein doctrines is a fore- 


e conclusion ' " laymen 


yy gathering of 


entific attainments, and al 


WW ! founders on the rock of a disputed 
finiti Chin sists o1 mving time or distance de 
fined be ‘ e will proceed; another reads into the 
t ture f ence, us definitions, certain ideas, com 
} y iuse derived from our perceptions 
Muclice “ce and Newtonian mechanics; usually 
ere will be some one present who holds the somewhat 
t vypoint of modern mathematical science 
l e definition In such a gathering, it is dis 
rder tousk: “What and why is a definition?’ 
‘ \ lo peak here in terms of dictionary 
efinitions These have for object the eminent neces- 
y ex] ning i meaning and use of a word to 
‘ e who h just met it for the first time. It is 
enough to do this, if the doer possesses a good 
! il the language. It is not even a matter of 
ve concern that the words used in the definition be 
themselves known to the reader; if they are not, he 
ike their acquaintance too, Dr. Johnson's cele 
ed detinition of a needle stands as perpetual evi- 
ence tha v he he cunnot define a simple thing in 
nus of things still simpler, the lexicographer is forced 
lefine n terms of things more complex. Or we 
nt lemonstrate this by noting that the best dic 
sure en to define such words as “and” and 
but” by using such complex notions as are embodied 
nu ive ontinuative,” “adversative,” and 
particl 
It is otherwise \v ii the scientist who undertakes to 
vn a definition as the basis of further procedure 
uilding up the tissue of his science. Here a degree 
rigorous leg s called for which would be as su- 
perfluous in the dictionary as the effort there to at 
would be out of place. The scientist, in building 
l il structure that will withstand every assault, 
ne everyvihing, not in terms of something 
wh s more or less warranted in supposing his 
idience to know about, but actually in terms of 
I that ha ilready been defined This really 
eans that he must explain what he is talking about 
n terms of mpler ideas and simpler things, which 
recise what the lexicographer does not have 
worry about This is why it is quite trivial to 
note i dietionary det tion of time or space or matter 
I ree r mot n n settlement of a controversy of 
scientifi or semi-scientifiec nature 
Rut e scientist who attempts to carry out this 
ileal svstem of defining everything in terms of what 
ecedes one obstacle which he cannot sur 
nour rectl Even a layman can construct a passa 
le det o complex thing like a parallelopiped, 
rn mpler concepts like point, line, plane and 
iraullel But who shall define point in terms of some 
g simpler and something which precedes point in 


formulation of geometry? The scientist is embar 


handling the complicated later parts of 


beginning, in dealing with the 


n the very 


he has to do, 


est concepts with which 
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Suppose a dictionary were to be compiled with the 
efinitions arranged in logical rather than alphabetical 
the use only of 
The further 


this project, the 


order; every word to be defined by 


that have already been defined. 


mack toward the beginning we push 


harder it gets. Obviously we can never define the 


first word, or the second save as synonymous with the 


irs In fact we should need a dozen words, more or 
less, to start with—God-given words which we cannot 
define and shall not try to define, but of which we 
must ugree that we know the meanings. Then we have 


tools for further procedure: we can start with, say, 


the thirteenth word and define all the rest of the words 
logical fashion. 


Euclid in 


in the language, in strictly 
The 
first geometry did not have this viewpoint. 


writing the 
He defined 


reference 


scientist does just this. 


his simplest things—his point and line—by 


to less simple ideas like those of distance, position and 
never occurred to him that 


magnitude. Apparently it 


these were less simple, that they satisfied him merely 
were nonmathematical to a certain extent. 
falls in Euclid 
text, satisfying the 


because they 
The 


writes an 


modern geometer with when he 


beginner's 
line 


elementary 


demand for apparent rigor by defining point and 


n some fashion. But when he addresses to his peers 
an effort to clarify the 


further degree of rigor and lucidity than has ever been 


foundations of geometry to a 


uttained, he merely exerts every energy to select his 


undefined terms in such a way that there shall be a 
minimum number of them. Whatever their number and 
whatever they are, we must accept them, agree that 
we know what they are, and that they possess cer- 


tain properties which are likewise assumed—again to 
Then the body of geometry fol- 
And a geometer try- 
Hilbert’s scheme for the founda- 
would devote his entire attention to 


a minimum number. 


lows a8 a necessary consequence. 
ing to improve upon 
tions of geometry 
the effort to dispense with one of Hilbert’s undefined 
elements or one of his assumptions, by showing that 
the element could be defined in terms of the others, or 
If he failed 
the element 


the assumption proved from the others. 
in this effort, he would not conclude that 
did not that the assumption was false, how- 

that Hilbert had 
would not, define or 


exist or 
conclude 
that he 


ever; he would merely 


chosen wisely the things 
prove. 

Mathematics, 
their 
somewhere. 


So it is with all science. physics, 
and in all many minor 
start Instead of 


the circumstances surround- 


chemistry—in the large 
fields 


deceiving ourselves as to 


all these must 
ing their start, we prefer to be quite frank in recog- 
nizing that they them. 
If we don't like one set of undefined terms as the foun- 
dation for by all 
But always we must have such a set. 


start where we decide to start 
means let us try 
And 
distance 


our cosmogony ° 


another. 


if we are not to admit time and space and 


and force and motion to that set, it must be on the one 
ground that 
given in terms of something that is simpler and more 


satisfactory definitions of these can be 


fundamental. Next time some one asks you to support 
matter, remember 
this; or if hear quoted the definition of (New- 
time as “the uni-directional linear continuum” 
this means anything to you, remind yourself 


un argument by defining space or 
you 
tonian) 
and if 
that it 


description and discussion that has yet been given of 


is not a definition at all, but merely the best 


this concept. 
The Credit Account 
T is often perfectly plain that a certain field of in- 
vention or research holds sure promise of reward. 
But 
upon any 


ordinarily we even then hesitate to embark 


undertaking which savors of accelerating the 
of scientific We 
advance in the arts 


and dignified 
this 
by pretending that scientific progress must necessarily 
much feeling of the 
much gradual development, much of the painful process 
trial and error. But the real 
that by far the greatest part of the 
world’s left to 
There are always so many ways in which money can 
work that it 
The financing of an organized attack upon 


slow pace progress. 


excuse slow-footed technical 


be slow, accompanied by way, 


of discovery by root of 


the trouble is 
always been chance, 


inventing has 


be put to seeks the line of least re- 
sistance. 
the outstanding technical problems of the age is not 
a proposition that financier. He wants 


to know what guarantee he has that these problems 


attracts the 
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will be solved, and solved to his profit; and when such 
u guarantee is not forthcoming, he puts his money in 
ra factory. 
liberal 
wants; he wants it 


au mine or a well 
Mars, 
what he 


knows 
wants it; and 
he does not have to make his operations show a profit, 


however, is a puymaster. He 


when he 


so he can well afford to spend freely in twenty direec- 
tions in the expectation of getting some slight return 


from one of these quarters. Hence it is that the 
moment the nation goes to war every resource of 
science and invention that can possibly be brought to 


the aid of the fighters is eagerly seized upon. Neither 


effort nor expense is spared in the squeezing of the 
last drop of utility out of every idea that presents 


the least promise. The result is not merely the further- 
ing of the fighting arts, but the incidental development 
Un- 
der the stern urge of necessity, the deliberate pace of 


of many things of lasting value in time of peace. 


scientific investigation and mechanical improvement 
is vastly accelerated, and the normal progress of a 


century may be condensed into four or five years of 
intensive driving effort. 

Thus it 
concluded. 


has been with the great war so recently 
It is far too early to write the technical 
history of this conflict, for we have by no means seen 
the last of the peace-time application of war's ideas— 
But it 
is not at all too soon to point out that this war will 
credits to offset 


debits than any of its predecessors, 


nor, doubtless, the most striking ones either. 


in the end show more against its 

To commence with the obvious, it needs no argument 
to establish that the war made the airplane what it is 
Neither the nor the des- 
perate risks to life and limb that have been so freely 
contributed to the cause of aerial warfare would have 
forthcoming in support of the orderly 


time development of the art. 


time nor the money 


today. 


been peace- 


reflexes of 
chiefly in the automobile industry 


Then we have the vast felt 
and in aerial pho- 
The maker of cars and trucks has learned 
much from the behavior of the airplane engine, repre- 
senting as this does the very highest type of internal- 
And the art of taking pictures from 
the air has already spread to all quarters of the globe, 
and made itself useful and indispensable to surveyor, 
real mapmaker, farmer, forester 
shall say where the limit lies? 


aviation, 


tography. 


combustion motor. 


estate 





man, who 

The only exaggeration which could possibly be made 
in estimating the part played by the war in the de- 
velopment of our commercial wireless tele- 
phony would be to credit the existence of this art to the 
war. This would be an error; nothing else we can say 
would depart from the truth. 

The war-time necessity for learning the movements 


present 


of a concealed enemy gave rise to the development of 
The 
former is being applied commercially to determine the 
depth of water, thus locating the submarine enemy of 
that The latter has 
come similar with mine-rescue 
work and, indeed, any other work involving subterra- 
nean exploration from the surface. 


the hydrophone on sea and the geophone on land. 


navigation is always with us. 


into use in connection 


Even such a specific war invention as poison gas is 
not without its peaceful applications—peaceful, that is, 
men, but warlike enough as regards the 
insect pests and the rats against which this new weapon 


as between 


has been directed with success. 

Then there is the track-layer, invented nobody has 
been able to discover how long ago, re-invented over 
and 
rank of a mechanical curiosity until the war made it 


over again, never able to advance beyond the 
vital to try everything that stood a chance of success. 
What position the track-layer holds in the agriculture 
of last year and this we need not specify, nor repeat 
that this is all to the credit of the war. 

The charges against the war are heavy—heavier than 
can is said not to have re- 
covered measurably from the Thirty Years’ War for 
over a century, and it seems not unlikely that a simi- 
lar period may apply to the ravages of the late conflict. 


ever be met. Germany 


But this is all the more reason why we should not 
blind ourselves to the benefits which can be seen to 


have followed in the train of the war, and to exert 
every effort to make these slight offsets of the debit 
account as heavy as our persistence and ingenuity 
can make them, 
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Engineering 
Hollow Bricks in England,—A new brick that has 
recently been introduced in England is nearly five 
times as large as an ordinary brick, but in comparison 
The lighter 
weight results from the hollowing out of the brick to 


is much less heavy and is easily handled. 


provide air layers. By the shaping of the ends the 
existence of joints running all the way through the 
wall is avoided. The brick is, as a rule, made of one 
part of cement and four parts sand by simple hand 
Three men can make enough bricks in a 
day to Huild 400 to 500 square feet of wall. A further 
economy is effected by the manner of laying the walls, 


machinery. 


inasmuch as the ends and bottoms of the bricks need 
only be dipped in a thin lime mortar mixed with a 
small amount of cement. If laid in the usual way the 
air channels in the bricks would become filled. 

Belfast’s New Reservoir.—The city of Belfast in 
Ireland is about to start construction on a storage 
reservoir in the Silent Valley above Kilkeel This 
reservoir will call for a big dam which will require 
seven years to build, and with the contingent works 
will probably cost not less than $5,000,000, but when 
made the reservoir will store 3,000,000,000 gallons of 
water for summer use in the city. The fifteen existing 
reservoirs have a less capacity by 100,000,000 than this 
artificial lake which is to cover the center of the Silent 
Valley. The Kilkeel River will be intercepted at a 
point about 450 feet above sea level. A dam will be 
thrown across the mouth of the valley, and the moun 
tain slopes will form naturally the other sides of the 
new busin. The dam will be 1,500 feet long on the 
top bank line, and its height from the river bed will 
be 90 feet. 

New Suggestions as to Continuous Rail.—The con- 
tinuous rail is becaming one of the problems of rail 
road work, says Prof. C. F. Keel, director Swiss 
Acetylene Society, in an article in the Revue de la 
Soudure Autogene The present practice of bolting 
rails together causes discomfort to passengers and 
fatigue in the metal. Efforts have been made to real- 
ize the ideal of a continuous rail by means of electric, 
oxyacetylene and thermit welding. The author gives 
the results of tests made in welded joints and describes 
a new method of making such joints. This is as fol- 
lows: The head and foot are both welded; but the 
web is cut out by means of a torch, because it was 
found that when the weld extended through the web 
it was difficult to preserve the alinement of the rails. 
In the case of rails already laid, the author recom- 
mends that the base, which is subjected to the greatest 
strains, be welded first He proposes to continue the 
use of the ordinary fish-plates to aid in maintaining 
the alinement. As welding rod he uses a metal as 
nearly like that of the rail as possible. These rods 
contain some silicon and some manganese. A_ flux 
having a base of sodium carbonate has been used. 

Treating Concrete Surfaces.—Early attempts at 
treatment—apart from paneling, which gives some re- 
lief—consisted in “rendering” the surfaces with a thin 
coat of cement mortar, which is, however, liable to 
scale off later. By placing the mortar face at the same 
time as the concrete backing, continues Engineering 
World, a removable metal plate first separating the 
two, some improvement was effected. Variety in sur- 
face appearance was also achieved by the use of dif- 
ferent kinds and colors of coarse aggregate on the sur- 
face mixture, these being fully exposed to view by 
scrubbing the green work with stiff brushes and water. 
Dilute hydrochloric or sulphurie acid may then be 
used to bring out the color and texture satisfactorily. 
sush-hammering, crandalling, and sand-blasting have 
ulso been practised. The textures resulting vary con- 
siderably and may be used with effect. Surfaces may 
also be finished by rubbing with carborundum or ce- 
ment bricks. The result is a fine smooth finish of 
grayish white color. Tile laid in the concrete surface 
has been tried with some success. Forms have also 
heen used having horizontal triangular grooves to give 
surface relief. This is said to be effective for sucl 
structures as large railroad bridges. Costs for different 
year 1915. Methods 


work of this description are de- 


methods are given for the 
of carrying out 
tailed, with the age of work, in days, at which it may 


best be done. 
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Science 

A Census of Special Libraries.—Every scientific 
worker has probably felt at times that his studies 
would be facilitated if he had some means of locating 
the most important collections of literature relating to 
a particular subject. A step in the direction of satis- 
fying this need has been taken by Mr. W. F. Jacob, 
librarian of the General Electric Company, Schenec- 
tady, who has issued a circular with a view to gather- 
ing information concerning the special libraries of the 
country. A “special library” is defined as “a good 
working collection of information -upon a specific sub- 
ject or field of activity; it may consist of general or 
even limited material serving the interests of a special 
clientéle; and preferably in charge of a_ specialist 
trained in the use and application of the particular 
material.” Such libraries may be classified as finan- 
cial, business, legal, engineering or technical, institu- 
tional, municipal, reference, agricultural, ete., ete. 

To Study Fatigue Phenomena in Metais.—During 
the war the National Research Council organized a 
committee to study the failure of crankshafts of air- 
plane engines, of welded ship plates and of other 
metal parts of machines under the repeated loads ap- 
The work of this “Commit- 
tee on Fatigue Phenomena in Metals,” which has been 
under the direction of Prof. H. F. Moore, of the Uni- 
versity of Illinois, is now to be continued on a very 


plied to them in service. 


much enlarged scale by a new organization under the 
joint auspices of the Engineering Foundation, the 
University of Illinois Engineering Experiment Station, 
and the National Research Council, the expenses being 
met mainly by the income of the fund given to the 
Engineering Foundation in 1915 by Mr. Ambrose Swasey 
Prof. 
Moore will continue to direct the undertaking, which 


for promoting research relating to engineering. 


is expected to extend over a period of two years. 
Progress of the Cotton Boll Weevil.—The U. 5. 
Department of Agriculture has published a chart show 
ing the progress of the cotton boll weevil in the United 
States during the 28 years since it crossed the Rio 
Grande from Mexico near Brownsville, Texas, During 
the year 1919 it infested 84,500 more square miles of 
our territory. It is now approaching the northerly 
limit of cotton production, and has reached it at one 
point. The most important development of last year 
was the very rapid advance northward along the east 
ern portion of the line in Tennessee, Georgia, and the 
Carolinas. West of the Mississippi there was little 
change during the year, while a slight recession oc- 
curred across Arkansas. In all infested states but 
About 115,000) square 
miles of cotton-growing territory still remain unin- 


two the pest gained ground. 
fested. Beyond the limits of our southeastern cotton 
belt, the weevil occurs in the mountains of Arizona on 
a wild cotton plant, but it has not yet attacked culti 
vated cotton in that state. It was recorded in Eddy 
County, New Mexico, in 1918, but evidently failed to 
become established in that region, and no specimens 
were found there in 1919. 

Sunshine in the United States.—Whether a place 
enjoys a sunny climate or the reverse is a matter of 
much economic importance. Statistics of the duration 
of sunshine in the different parts of the world are, 
however, less abundant than those of temperature, 
rainfall, and some other meteorological elements, for 
the reason that sunshine-recorders are comparatively 
scarce, on account of their delicate character and the 
amount of skill required to keep them in operation and 
tabulate their records. Im the United States most of 
the 200 regular stations of the Weather Bureau have 
these instruments, but they are rarely found at the 
far more numerous volunteer (“coéiperative’) stations. 
Mr. J. B. Kincer, of the Weather Bureau, has just pub- 
lished in the Monthly Weather Review a_ valuable 
analysis of the available sunshine records of this 
country. He presents charts and graphs showing for 
all parts of the United States the mean solar time of 
sunrise and sunset; the average length of the day, 
sunrise to sunset, for different seasons of the year; the 
average for each month in the year, of the daily 
amounts of sunshine, in hours; the seasonal and an- 
nual amounts in percentage of the maximum possible ; 
the yearly percentage of clear, partly cloudy and cloud) 


days; and various other data. 
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Automobile 

Auto Axle Construction.—A true semi-floating axle 
should be of such form that the axle may be readily 
withdrawn without necessitating the complete disas 
sembly of the rear construction. The axle is semi 
floating to a degree, however, when the differential 
gear is carried by bearings which are outside of the 
differential case bosses instead of bearing directly on 
the axle shaft, as is the case with light axles of sucb 
cars as the Ford. The three-quarter floating axle is a 
design in which the axle shaft is subjected only to 
torsional strains or to a twisting action due to the 
power applied to drive the car. The wheel bearing 
is mounted on the axle housing instead of inside of 
that member. This brings the strain due to the weight 
of the car on the non-rotating axle housing instead of 
on a rotating shaft which must carry the car weight 
as well as power in light car axles. 

Forming Rod Ends. 
rods used in an automobile such as used for advancing 
the timer, manipulating the throttle o1 
muffler cutout are simple steel rods with the ends bent 


Many of the minor control 


working the 


over to be pushed through the eye of the levers thes 
connect and held from backing out by a split. pin. 
A simple method of making these rod ends involves 
the use of a block of steel drilled with three or four 
holes to conform to the sizes of rod ends most gener 
ally used. It is well to have the hoies about one sixty 
fourth inch larger than the rod size. The writer would 
advise making holes, one-eighth inch, three-sixteenth 
inch, quarter-inch and five-sixteenth inch in the block 
When making the rod end, the block is held in the vis 
und the rod, which is either Norway iron or mild steel 
is thrust into the block to the desired depth and then 
bent over with a hammer. Bending the rod should be 
done slowly and with as much care as possible and 
the rod should preferably be heated to a red heat be 
fore bending if a sharp bend is required 

Simple Remedies for Burns.—The motorist work- 
ing around his car is apt to burn his hand on a hot 
exhaust pipe unless very careful, if working en a hot 
motor. The most generally used covering fer burns is 
picric-acid gauze, This is ordinary sterile gauze which 
has been saturated with one-half to one per cent solu 
tion of picric-acid. It has this advantage—it is clean 
and ready for use. Moisten the picric-acid gauze with 
clean water and put it over the burned surfa¢ ‘Ove! 
the gauze place a layer of absorbent cotton then apply 
au bandage to hold in place. Carron oil, which is a mix 
ture of equal parts of lime water and linseed oil, is 
often used, and is very good. It is applied as follows 
Take a piece of sterilized gauze large enough to cover 
the burned surface; saturate the gauze with carron 


oil and cover the burn, Dress with absorbent 


cotton 
and cover with a bandage. Vaseline, sweet vil, olive 
oil and balsam oil are all good dressings. If nothing 
better is at hand dissolve some bicarbonate of soda in 
sterilized water. Gauze wrung out of this and spread 
over the burn will give relief. 
Ampere- Meter Indications of Trouble.— \ short ci 
cuit will be indicated by the position of the amperes 
meter pointer. Always note the position of the inde 
hand of that instrument when the car is stopped. Wit! 
the engine at a standstill and no lamps burning the 
hand should point to zero. If it-.does not the ampere 
meter is either out of calibration or there is a leak of 
current from the battery at some point in the wiring 
To ascertain if the ampere-meter is correct, uncouple 
one of the battery terminals of the lighting system 
Obviously, if the hand swings to zero, the trouble is 
leakage of current, which should be immediately cor 
rected after the trouble is located. If the index does 
not point to zero when the battery terminal Is discon 
nected, the instrument is out of calibration, and while 
this does not affect the operation of the 


system it 


should be taken into account when reading e am 
pere-meter. If the engine backfires when the ignition 
is interrupted and it makes one or two revolutions in 
the reverse direction, the ampere-mets polluter 

be found at the extreme of the scule « the discharge 
side. This is caused by the circuit breaker contact be 


ing held closed and means a short circuit of the ha 
tery through the generator winding. This must be cor 
rected at once by momentarily disconnecting one of 


the generator wires or starting the engine 
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Some comparative facts and figures which go to prove the marked economy that would be effected by gathering the various scattered power plants along the middle 
Atlantic seaboard into one big operating group, as outlined in the accompanying article 


Pooling Our Power 


Economic Possibilities of the Super-Power Plan 


By Robert G. Skerrett 


raw or partly prepared material for the purpose of 
working it into well-nigh innumerable forms ready 
for its final service or its ultimate consumers. <Ae- 


cording to the figures furnished as a reason for the 
super-power plan, it seems that we now have ineffi- 
ciently active in the zone in question a total estimated 
machine capacity of 17,000,000 horse-power. Of this, 
7,000,000 horse-power is allotted to the railroads, and 
the 10,000,000 horse-power remaining is devoted to in- 
dustrial activities. If all of this motive equipment 
were needed, conditions would not warrant criticism; 
but it seems that in general the engines are operating 
with a load factor probably less than 15 per cent of 
their full capacity! 

Put in plain terms, the power plants, mobile and sta- 


measure of horse-power developed. Again, owing to the 
more or less moderate or modest nature of the plant, 
recourse to facilities making for fuel saving is im- 
practicable. It is due to this fact that public-service 
power stations, distributing energy in the form of 
electricity, have been erected and have done much 
towards bringing about the abandonment of steam gen- 
eration on a so-called small scale for hundreds of in- 
dustries lying within the reach of the transmission 
lines of these dominating central plants. 

In brief, the central power station is merely another 
expression of manufacturing methods or quantity out- 
put. There is a further gain in this concentration, 
because it brings to a focus diversified demands and 
calls for power in large blocks throughout the major 

part of each twenty-four hours. There- 





fore, equipment can be operated more 





nearly approaching maximum capacity; 
and this fairly sustained activity brings 


ti . - i great deal Dr 'SSION has made it pretty clear that we have been using up, in a commensurate return upon the ini- 








reserves are not to be reduced to the vanishing point. 
sorts have been put forward for remedying this defect in our economic pro- 
cedure, but none of these cures has made much of an impression, either upon tral stations within a radius of effective 
the situation or upon the public consciousness. Now is presented a scheme 
for deliberate and systematic application of the economy of bulk production 
throughout the power-producing industry—beginning right at the center of 
that industry, in the greal power-consuming zone that centers along the Middle 
Atlantic Seaboard approximately from Boston to Baltimore. Mr. Skerrett 
presents in this article the viewpoint and claims of the proponent of this idea, 


and tells just what he hopes to accomplish in the way of fuel saving by its 


THe Eprror. 


during the past few decades, far more fuel than we should have used, Hal investment. 
and far more than we dare use in the immediate future if our visible Now see what this idea involves if we 
Suggestions of many 


carry it a step further in its logical evo- 
lution. Why shouldn't the various cen- 


transmission link their systems to trunk 
lines and thus pool their output of cur- 
rent so that the energy of this electrical 
reservoir could be tapped here and there 
and everywhere throughout this far-flung 
field for the purpose of meeting the shift- 
ing multiple needs of divers communities? 
In a way, this very thing is being done in 
some parts of the country to the marked 
benefit of all concerned. More than that, 
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tremendous tonnage 





for a given amount of power, a good deal 





tionary, represent as a rule dissociated efforts to sup- 
ply individual or limited requirements, and have in- 
volved expenditures of many, many millions of dollars 
in establishing motive units that are much in excess of 
the demands and are used for comparatively short pe- 
riods in every twenty-four hours. A good deal of the 
stationary equipment is in the nature of reserve appa- 
ratus intended to guard against breakdown as well 
as to provide intermittently additional energy to tide 
over an exceptional peak load or an emergency. In 
the meantime, this costly apparatus is idle and non- 
remunerative. 

Most of the informed public know that the isolated 
steam plant is not an economical installation, because 
each one of these calls for a duplication of supervi- 
sion and attendance out of proportion generally to the 


less fuel is required; and to just that ex- 
tent the transportation of coal and the disposal of 
ashes is reduced, while the labor charges are materially 
lowered. 

The super-power zone project contemplates joining 
up all of the big and efficient electrical generating 
stations, now situated within the section mentioned, 
as the first move towards bringing about a new era of 
fuel conservation. Mr. Murray declares that his in- 
vestigation warrants the belief that the ‘load factor 
can be raised to 50 and possibly 60 per cent, increasing 
it three or fourfold, while cutting the annual coal bill 
down quite one-half—simply because one ton of coal 
would then do the work which now takes two. 

At certain mines in West Virginia, some years ago, 
there were installed separate steam plants totalling 

(Continued on page 630) 
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Two Engines for One 
By Herbert T. Walker 


AX 71TH the constant increase in the cost of labor, 
\ fuel and all material, it has become necessary to 
utilize pound of pull the locomotive 
engine is capable of. Until recent years, the tender of 
a locomotive has been a paying load only in so far as it 
has to keep the en- 
gine supplied with coal and 
water: but beyond this it 
has been a dead weight, and, 
us many tenders 
175,000 pounds, 
consider- 


every draw-bar 


served 


weigh 
about this 
is now a 
ation. 

The 


Southern R: 


serious 
management of the 
iilway has been 
contending with the 
lem of operating a line havy- 
ing an unusual amount of 
eurvatures and heavy 





pre rb- 
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by 26 inches stroke; diameter of driving wheels, 57 
inches; tractive effort, 18,000 pounds; making a total 
tractive effort of 89,100 pounds for the duplex engine. 

The main steam supply to the tender engine is by 
means of a 3-inch pipe connected to the header of the 
superheater and extended back along the boiler and 
under the where it is coupled to a pipe having 
flexible joints leading to the valve chests. To provide 


cab 


gra 


exhaust steam is conducted by a 5-inch 
rear of the tender. The reversing gear is o 
ern type, having a fixed link, which is giving general 
satisfaction on many 


pipe to the 
* 
f 


the South 


lines. 








These duplex locomotives have demonstrated that 
the gain derived from the tractive effort of the auxil 
iary engine, notwithstanding the reduction of main 
engine boiler pressure, amounts to more than 30 per 

cent increase of tonnage 
over similar engines having 


the ordinary tenders 

Although it is not 
sary to build new equipment 
the 
improvements, 
will be tuken of the 
and new engines 
built on the 


notice; that is to say, 


heces 


to get benefit of these 


sdvantage 
idea 
will he 
system under 
the 
“Mika- 


will be fit 


tenders of standard 
do” locomotives 


ted with the 





standard loco 





one representing a 


ascending 


grades, 


continuous grade 


Southern Railway duplex locomotive, in which the tender 


which contributes to the motive power of the assembly 


is carried on the under-body of an old engine, 








motive wheels and running 





of four per cent for a dis- 
tance of three miles. A so- 
lution of the difficulty has 
been reached, after much 
experimental work, by util 
izing the cylinders, frames 
and running gear of old mo- 
gul and consolidation loco 
motives withdrawn from 
service, and placing them 
under the tenders of the 


gear for operating the ten- 

der at low speeds, thereby 

— increasing the tonnage 
which can be hauled over 

heavy grades without the 


assistance of a helping en- 
gine, 
For a 
mate of 
from the 
comotives, we 
that a tender 


conservative 


the 


esti- 
gain derived 
use of duplex lo- 
will assume 


steam has 











regular Mikado type of road 
engines in that line. 

The first of these “duplex” 
engines made its initial trip 


use on 


in March, 1915, and since 
that time a large number 
of them have been put in 


service with highly satisfac- 


been attached to a 
freight 


modern 


engine using super- 
heated steam at a boiler 





pressure of 175 pounds per 





square inch. This engine 








effectual 
51,000 


may be its 


may develop an 
tractive effort of 


pounds which 








maximum, Should steam be 





tory results. It appears 
that the tax on the steam 
supply from the boiler of 


the main engine is not ex 

cessive, since the duplex en- | 
rolling 
grades, permitting the steam 
tender to run 
portunity offers. 
more, it is found 
the addition of fire-brick 
feed-water heaters 
and other improvements to 
the main engine, there is 
ample steaming capacity to 
supply all four’ eylinders 
through a period of 50 min- 
utes. By careful research 
it has been demonstrated 
that by the use of the steam 
tender the hauling capacity 


gines operate over 
idie as op- 
Further- 
that with 


arches, 





of a locomotive so equipped 


is materially increased 





taken from the ‘holler to 
such an extent that the 
pressure is reduced to say 


155 pounds, the tractive ef 
fort of the Jeading 
would then be reduced to 
45,000 pounds; but during 
this reduction of pressure on 
the leading engine, the aux- 
iliary engine has been using 
the steam from the holler of 


engine 


the front engine and devel- 
oping a tractive effort of 
about 18,000 pounds, so that 
the available locomotive 
power for hauling the train, 
while decreased for lack of 


steam in the front engine 
from 51,000 pounds to 45,000 
pounds, is 





getting the ad 


vantage of, say 18,000 
pounds tractive power from 



































without complicating its de- An ancestor of the steam tender, used on the Great Northern Railway (of England) as early as 1865. This the auxiliary engine, or @ 
sign or in any way interfer- steam tender was especially built rather than assembied from discarded locomotive bodies net increase in draw bar 
ing with the comfort or cor pull of about 12,800 pounds 
venience of its operators. G2 Sar ~ and it is due to this fact 

A very important feature - ay iss. Spe: - e that fluctuations and redue- 
in connection with this im- ro 2 aa A er * ' 2 tions in the steam pressurc 
provement is the fact that seer ees murs - of the front engine are 
many light locomotives a" ss 0 by * much more than offset by 
which, in the ordinary met the power derived from the 
course would be relegated auxiliary engine, making it 
to the scrap heap, may now - 0. ee possible to increase the train 
have the old boilers re- haul in certain districts 
moved and the tanks of the where the grades are favor- 
Standard engines mounted able about 30 per cent with 
on the old locomotive out materially increasing 
frames, utilizing the entire the cost for fuel, as the ten- 
engine to get the increased der engine is only-used for 
tractive power at very small — . , : — short periods at a time and 
expense, P ctein sor Se ie 2 its ~ uiteaMie ts. ie adt! t Sapte Re eT : wT but little additional firing 











The accompanying photo- 
graph of these du- 
plex engines will give a good 
idea of their appearance, 
und a line drawing of the steam tender is added to 
bring out interesting details. 

The general dimensions are: Weight of engine, 
367,000 pounds; cylinders, 28 inches diameter by 32 
inches stroke; diameter of driving wheels, 57 inches: 
tractive effort, 71,100 pounds; weight of steam tender 
loaded, 253,000 pounds; cylinders, 19 inches diameter 


one of 


The Great Northern steam tender coupled up with its master engine. c 
model, this auxiliary power plant got its steam from the boiler of the regular locomotive, which 
has a producing capacity greater than the consuming ability of its own cylinders 


an additional supply of saturated steam when working 
on heavy grades, a small pipe is led from the boiler 
head to the 3-inch steam pipe. The throttle and aux- 
iliary valves and the power reversing gear of the steam 
tender are independent of the same parts on the main 
locomotive and are all controlled from the cab by 
levers within easy reach of the engine driver. The 


Like the present Southern Railway 


is required. 


Of course, sieam tenders 


are not new, but the idea of 


utilizing the running gear 
of discarded locomotives seems to have originated with 
the mechanical officers of the Southern Railway Loco- 
motives with auxiliary power have been in use for 
some years, notably on the Erie Railroad, and some 
engines on the Virginian Railway are used with sue- 
cess. It is also of historical interest to know that 


(Continued on page 6380) 
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The Romance of Invention—XIII 


General George 0. Squier 
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By C. H. Claudy 


iw radio properties of growing plants, and his 


evelopment of 


recently, 
uttention 


trees us “und, more 


aHntenne, 
have caught the public 


Probably 


wired vireless,”’ 


from their picturesqueness “wired wireless” 


will he considered his greatest single contribution to 


lis 
oth military 


and civilian intercommunication methods, 
It comes with almost a shock to learn that 
of today or 


brought out as far 


this idea, 


just now coming into wide use, is not 


vesterday, but was first back as 


1911, when a report on “Multiplex Telephony and 
relegraphy by Means of Electric Waves Guided by 
Wires” was published as the first and only “Profession- 
il Paper of the Signal Corps” by the authority of 
Major General Leonard Wood, Chief of Staff. At that 
me “wired wire'ess” was so far ahead of the tele 


phone and telegraph situation that, like other great in 
have come before the 
attention 


audion 


which 
attracted littl 


ventions and discoveries 


vorld was ready for them, it 
wonder-working 


mnmercialls Moreover the 


tube was not then developed to the point necessary 
to wike “wired wireless” the success it is today. 
General (then Major) Squier’s conception at the time 
t was put forth required expensive and elaborate ap- 
puiratus, part cularly n the generator. Today, the 

tube is used as the generator, wit] i! nenleu- 


The Genius of “Wired Wireless” 


the several different frequencies of the impulses closer 
and extends. “Wired 
makes the system to some extent independent of wire 
wire may be 
broken and if its ends are not too far apart the im- 
pulses will jump the gap and continue much as if no 
break were present, 

“Wired wireless” is an extremely flexible system. It 
can hook up with the ordinary telephone system and 
with the wireless telephone. It is perfectly 
ble that might talk ria 
phone” to shore, be connected via ordinary telephone 
system to the distributing there be 
hooked to the “wired wireless” wire for long distance 
finally connect to a city ex- 
earrying the individual for 


closer together wireless” alse 


breakdowns, since a “wired wireless” 


conceiva- 


au ship at sea “wireless tele- 


neurest center, 


transmission and again 


change, message to the 
whom it was intended in his own home. 

But perhaps to the layman the 
not that a dozen telephone messages may be conducted 
circuit and be successfully untangled at the 
receiving end by a few little tubes containing heated 
electric wires, nor that radio telephones and ordinary 
telephones may be con- 
that “wired wireless” 
superimposed upon ordi- 


greatest marvel is 


by one 
telephones and “wired wireless” 


and together, but 


telephone 


nected used 


may be 


MessuLles 


























HERE have been many Americans who have wen 

fame as military leaders, and many more who have 
achieved great distinclion as men of science. But 
so far the catalogs of our soldiers and of our men of 
learning show but one name at once that of an officer of 
distinguished service of the first rank and a scientist of 
outstanding note. General George O. Squier, Chief 
Signal Officer of the United States Army, would be a 
very eminent man with his military reputation alone; 
he would be equally prominent in our Who's Who as a 
scientist alone. Wéith his reputation in both fields, he 
stands in the unique position of a man who has reached 
the very forefront in two distinct departments of human 
endeavor, either of which has always been considered 
sufficiently difficult to lake all a man’s time and wit. 
Indeed, it would not be difficult to defend, on general 
grounds, the proposition that a military career de- 
mands qualities and imposes mental habits that bar 
all hope of scientific work of importance. Yet General 
Squier has shown himsetf to possess everything neces- 
sary in a soldier of the first rank; while what ke 
has done in the field of science qualifies him most 
thoroughly for a chapter in the Romance of Invzn- 
































tion.-THe Eprror. 
See : _ . = — iG 
General Squier tn his laboratory, using a loop antenna General Squier being decorated by Field Marshal Haig 
and wireless receiving set for his great work in the war 
the Ame Institute of Electrical Engineers, Fel lable gain in simplicity and efficiency and in the ab ary telephone wires (or telegraph wires) and these 
« of Radio Engineers, recipient of sence of complication and expense. Wires serve as “guides” for the electric impulses pas* 
l ‘ I e John Scott Legacy Medal For the benefits of those to whom “wired wireless” ing through the ether, without in any way affecting the 
\f a Y Institute George a) is but a name, let it be said that it is a system by use of such wires for their ordinary purpose. 

Sauls of Re ‘ Rowland and Newcomb, when which the ordinary wireless waves such as are used in Just how far this truly remarkable discovery is te 
‘ et ‘ ‘ wn of science were contrib radio work, are guided, rather than conducted, to their go in the future no one seems to know, and its parent 
’ = I of Johns Hopkins University. appointed destination, by means of a wire. The radio refuses to guess. The present scribe asked General 
items ’ craduate of West Point, and waves do not run either “through” or “along” the wire Squier for a prophecy as to the future and received a 
i service of the army But he n the sense that an ordinary telephone or telegraph smile and reference to his report on the activities of 
. ? lv f he lines of his current may run either “through or “along”; apparent- the Signal Corps during the war as a reply. The pas 

e could make his passion lv they travel through the ether of space in the vicin- suges referred to read: 
ofessic His four vears ity of the wire. The advantages so obtained are many. “Advances in radio telephony and telegraphy .. . por- 
i ‘ | ‘ while on iilitary In the first place, true direction is obtained, the im- tend the day which I believe is not far distant, when 
‘ e, being trans pulses going where they are led instead of being we can reach the ultimate goal so that any individual 
el | ~ Cor he hi been able to ir ‘splashed” into the etheric sea to spread in all di- anywhere on earth will be able to communicate di 
ul science wit! rections In the second place, one wire takes the rectly by the spoken word to any other individual 
ession, ‘ e whole work of place of dozens of ordinary telephone circuits, since wherever he may be. ... The time is not far distant, 
’ . ‘ ‘ ‘ blishing and pair of telephone wires which normally can carry it is believed, when the President of the United States 
‘ unie n catio be ouly one telephone message at a time by ordinary tele- may address from the White House practically the 
‘ im er of physics phone currents, can direct a large number of “wire entire American people assembled in their respective le 
Ml to be e science and less” radiations of different frequencies at the same calities throughout the country to receive his mes 

te 7 e and so e. At present circuits are in operation in which a sage by his own voice.” 
‘ sf “> they ozen telephone messages are going where one went General Squier is fifty-four vears of age, but refuses 
ray elephone and before and there seems no question that this number to look it even after having run two jobs in a regula? 

) ‘ estigatior will be extended, as our knowledge of how to bring Continued on page 632 
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SCIENTIFIC AMERICAN 


The Question of Natural Gas 


How Our Dwindling Natural Gas Resources Are Being Wasted By 


Lt11¢ 5; 1920 

ATURAL gis Ss worth twice the average munu 
N factured gus, is becoming scarce and the demand 
s now greater than the available supply. Since there 
s no regeneration, when the gus is used, it is gone 
foreve When the present natural gus supplies are 
exhausted we must go back to the inferior manufac 
tured gas. <As there are over 2,400,000 domestic nat- 
ural gus consumers, the national aspect is obvious. The 
situation is acute now, will become worse each year, 
und may be summarized as follows: 

There has been a marked decline in: Rock pressure 
and volume of old and new wells, number of acres 
natural gas land held and number of producing wells 
per domestic consumer, 

There has been a large increase in: Number of do- 
mestic Consumers, domestic consumers’ demands for 
gus service, Compressing station Capacity made neces- 


sury by rapidly declining rock pressure, purchase price 
of gas in field, compressing station operating cost, cost 
feet of flow 
operating tuxes, 
the 
gradually to 


per million cubie open capacity of new 


wells, well and 
To get all of 
ought 


cost, 
possible residue Zs, coinpressing 
their intake 
foot of 


stutious lower pres- 
out of 


will be 


sures so us to get available 


every 
this in 


gus 
causes it 
than 


ground and to do 


desirable to 


sole 


wells at 


the 


operate some less atmos- 


pheric pressure, 
In no cuse 
to attempt 
not take care of 


will it be prudent business or good judg- 
would 
investment 
that 
that 


waste of gas that 
charges on the 
the life of the 
volume of the 


to conserve i 
the fixed 
and the operating cost during 
the the 


ment 


<us 


is saved, on basis of cus 


ost to replace natural gas with manufactured gas, 
the money value of the waste amounts to more than 
83,000,000 each day. Domestic consumers wast? more 


than SO The 
domestic appliances can be trebled sce as to 
foot of the work of three. There- 
because of the higher efficiencies that be ob 
the smaller needed for 
service, increased prices per thousand cubie 
the annual 


per cent of the received, efficiencies 


gus 
of most 
gus do 


make one 


fore, can 
the 
feet 


tained and volume sume 
need 
hot increase cost per consumer. 


Pipe Line from Havre to Paris 

| l is officially announced that preliminary researches 

are to be carried on with a view of constructing a 
pipe line from the Havre to Paris, but of 
course it would be somewhat premature to say whether 
the project will be actually 
not, although it has met with considerable favor in 
industrial and engineering circles. What is specially 
desired at the present time is to transport fuel oil to 
Paris to supply the needs of the city and to afford at 
least a partial solution of the problems which have 
been brought up of late by the coal crisis, as this does 
not seem likely to come to an end in the immediate 
future. The fuel oil question is occupying considerable 
interest just at present, and as it will not be a difficult 
matter to bring it into France by tank steamers, the 
use of a pipe line would of course be an important 
factor in the question. Conditions prevailing in Amer- 
ica and in Russia for pipe line construction are now 
being examined by French engineers, and in view of 
the great lengths of line now in use in America, and the 


seuport of 


proposed carried out or 


an Unconcerned Public 


rily be of limited nature, to an isolated methining 
center such as is the case here Proper calculation of 
cost will be needed in order to show whether it would 
not be preferable to devote the time, money and labor 
to improving the existing facilities, and especially the 
tank car transportation, The problem is thus clearly 
set forth, and it remains to determine whick solution 
will be the most advantageous, 


Glycerine from Fermented Molasses and Sugar 


\ ANY uttempts have been made to ¢ giycer 
4 ine from solutions containing one or another kind 
of sugar, but it was not until 1917 that a suecessful 
practical process was achieved in Germany. The high 


est yield of glycerine was obtained from solutions con 





taining 19 to 20 per cent of sugar and 5 per cent of 
sodium carbonate, the latter being added progressively 
us soon as the fermentation is well begui Phe best 
temperature is from 30 to 32 degrees Centigrade, 

higher temperature causing losses beth of alcohol and 
of glycerine, while at a lower temperature the yield 


is diminished. 
ducted from 20 to 25 per cent of the sugar employed is 
transformed 


When the fermentation is properly con 


into glycerine, 

In Porto Rico this process is employed in the treat 
ment of the non-edible molusses called “black 
The total fermentation 
end of this time analysis shows a yield of 3.1 per 


leather.” 
requires five days and at the 
cent 
of glycerine, 6.75 per cent of alcohol, and O86 per cent 
of sugar; 3.6 grams of sodium carbonate per 100 cubic 
centimeter are required to degree 


produc e the proper 














could be obtained through such a conservation measure Russian lines, especially the 550-mile pipe line between of alkalinity. The fermented juice is purified by first 
and delivered through the ultimate consumer's meter, Baku and Batum, there seems no difficulty whatever neutralizing by means of sulfuric acid and then ad- 
aut the existing market prices. An adequate price is in laying the proposed line from Havre to Paris. But ding a saturated solution of ferrous sulfate It is 
therefore the crux of the natural gas conservation the question is principally of an economical nature, then brought to the boiling point after the addition of 
question. Unless it is made worth saving by the pub- and some objectors to the scheme say that it is a differ- milk of lime, After the addition of the sodium car 
lic, it will net be good business judgment to attempt ent matter to run a pipe line from a point of production bonate it is concentrated in a vacuum pan. About 
to save if. to an exporting seaport, such as is done elsewhere, oO per cent of the glycerine actually contained in the 
The amount of gus wasted is at least equal to the and to transport oil in this manner (as in France) juice is finally extracted in a Jobbin apparatus This 
amount of gas used; on the basis of what it will now from an importing seaport whose intake must necessa- glycerine is then ready to be nitrified 
Some Gravitational Reflections Spirit of the Times 
To the Editor of the SclenTiIFIC AMERICAN ; To the Editor of the Screntiric AMERICAN : 
Correspondence I would like to call attention to a few points that Your editorial of April 10, under the above title 
The editors are not responsible for statements made seem to cause a great deal of confusion in discussing suggests the question: What is the essential difference 


in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 


respondents will be withheld when so desired. 





























A Question of Credit 
To the Editor of the Screntrric AMERICAN: 

In her able review in the Scirentiric AMERICAN mag- 
uzine of the article on human grafting by Dr. Serge 
Voronoff in La Revue (Paris), Mae Tevis gives the 
that Voronoff full credit to himself 
for the operations he describes, and accords none at 
all to the American who invented them and 
from whose writings he probably learned them. 

I have not seen Voronoff’s article, but think it highly 
likely that he such credit, for when he ex- 
ploited his grafting of the interstitial tissue of the 
glands of reproduction he failed entirely to mention 
that this very operation had described fully by 
Dr. G. Frank Lydston of Chicago six years ago. 

It may be possible that the operations mentioned in 
this latest article are new to European 
though even this is not probable; but they have been 
performed by American surgeons for many years. As 
one Voronoft’s work in bone-grafting, the 
names of Albee and Murphy recur at once to the mind, 
and Voronoff needed nothing but a file of “The Clinics 
of John B. Murphy” to learn the technique of all his 


impression takes 


surgeons 


gives no 


been 


surgeons, 


reads of 


vaunted operations. As for the work with glands, 
Hammond and Sutton did it here in America in 1912, 
and Dr. Lydston’s series of articles in the New York 
Medical Journal for October and November, 1914, con- 
tains no less than forty-seven references to already 


published most of them by 


American 


works on gland-grafting, 
surgeons, 

Voronoff displays a peculiarly German trait in ap- 
propriating the discoveries of Americans and exploiting 
them as hi own, trying to convey the impression that 
he is a pioneer, while really he is only following trails 
long since blazed by others. 

ARTHUR BENINGTON. 
New York, April 20. 


the problem of gravity. The thing that causes the 
most confusion, is the statement, often made, that a 
body can’t act—attract or repel—where it isn’t. The 
foundation for many false conclusions lays in this 
statement. The statement gives one much the same 
sense of inconceivableness, as another statement very 
much like it, a body can’t be where it isn’t. The 
proposition isn’t put properly. A body certainly can't 


uct where it isn’t, but it can act where it is, which is 
not so inconceivable a proposition. 

If we can’t think of a body attracting another « mil 
lion miles away, we can’t think of it attracting an- 


other one mile away, if not one mile not one inch, if 


not one inch not 1/1,000,000 of an inch, if not 
1/1,000,000 of an inch, not in actual contact; if not 
in actual contact, not under any condition whatever. 


Not even by an intervening medium, because the parts 
of the medium would be held together by cohesion. 

Reverse the reasoning; if we can think of attraction 
at all, under any condition, such as in actual contact, 
we can think of it acting at any distance, without any 
medium. The thinkableness or unthinkableness de- 
pends on the kind of start you get. 

Action at a distance—attraction and repulsion—is 

not unthinkable at all. It is not unthinkable like a 
thing being where it isn’t, which is truly unthinkable. 
We can’t say that things we see and hear and feel are 
unthinkable. If they were we couldn't say anything 
was thinkable. 
The same reasoning applies to resistance at a dis 
tance or repulsion. If we can’t think of resistance at 
distance we can’t think of it at the smallest 
possible distance; we couldn’t even think of matter 
resisting in contact. If attraction and repulsion exist 
at all we can think of 
The fact that matter 
compressed is positive 
pulsion exist. 

Why. not 
vening medium as a scientific fact? 


a long 


distance. 
apart or 
and re 


acting at a 
pulled 
attraction 


them as 
being 
that 


resists 


proof 


accept action at a distance without inter 


Wa. CROCKER. 


Prescott, Ariz. 


between Emerson's idea of “An 
which makes us organs of its activities and receivers of 
its truth” and your 
with which we are well acquainted? In 
that structure, of which 
knowledge is 


immense intelligence 


idea of reuction to these 


agencies 
both cases if 
‘ 


is understood 
accumulated 


intelligence ane 
element, re 
peculiar nature. Many 
that there 
vital forces with which we are unacquainted 


one essential 


acts to forces of ua 


does Dr. Conant 


think, as 


see page 3S9 are life or 


We know 
there are activities peculiar to life, like reproduction, 


growth, metabolism and adaptation to environment, 
which are synthetic in their systematic action it is 
generally agreed there are forces like calories and 
vitamines in food, ideas and sentiments for the intel 
lect and what is spoken of as spirit or personality 
observed in associating with others. Would you say 
there is no living energy that can be distinguished 


from mechanical energy, in the same manner we distin 


guish between elementary, compound and organic sub 


stances? In other words, that there is no analogy 
between substance and energy. Is man as a physieal 
heing the highest type of life of which we can form 


any conception? 

There seems to be less difference in men's percep 
tion of truth than in their modes of expression and 
the mind pictures they form, It is much like the con 
fusion of tongues spoken of when men attempted to 
build a tewer unto heaven. It is observed that whet 
for a moment they forget theory and doctrine all ars 
inclined to express themselves in a similar manner 

By the way, what one word, English or foreig can 
be used to express the idea, “Spirit of the Times It 
is a common idea, which, | am under the impression, 
has been given a name, H. Berves. 


Cuyahoga Falls, Ohio. 


[The 
Bettes 
order, 
of stringing 
result a 


German word Zeitgeist is perhaps the 
has in other that 
Of course, if English possessed the 
several together the 
ahle to require 
with a combination quite 
Eprror. | 


one Mir 
fille his 


same trick 


mind; we know no 


words and calling 


word, we should be meet his 


nients in our own language, 


analogous to the one we offer ahbove.—Tui 
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Challenger and Defenders of the America’s Cup 


Leading Characteristics of “Shamrock IV,” “Resolute” and “Vanitie™ 
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On a broad reach, carrying balloon jib and 
largest clubtopsail 





By J. Bernard Walker 











Shamrock LV, whose spread of sail reaches 170 feet 
above the deck 


water line, the designer was free to make her as broad, 


and as long on deck as he pleased, and he 


us deep, 


ould give her as large a sail plan as he wished. 
Working under this rule, it was found that a yacht 
th a broad, shallow, scow-shaped hull, with long 
overhangs, carrying a great mass of lead at the bot 
n of a deep keel, and driven by a vast spread of 
sail, produced the fastest yacht under the average 
weather conditions off Sandy Hook. The most extreme 
cht built under that rule was “Reliance,” which, 


\ 140 feet on 
deck and spread over 16,000 square feet of canvas. 
Now, the old rule produced “freak” yachts. Their 
spars were too big, their hulls too shallow and their 
draft too great, to render them useful as cruisers; the 
they were generally broken up for junk. 
rhe new rule was drafted with a view to producing 
u more wholesome boat, with a larger displacement, a 


ith 90 feet of waterline length, measured 


races over, 


smaller draft, and a sweeter form with sharp ends— 
that is to say, a form which would have a much easier 
a seaway than the old scow form, whose full, 
heavily and made the boats ex- 


thrashing to windward in a 


motion in 
flat bows 
tremely wet 


short sea. 


pounded 
when 


Now in drafting out a racing yacht of the kind 
that competes for the America’s Cup, the designer may 


approach the problem from two different angles. He 
may decide to build as small a boat as he thinks will 
have sufficient speed, plus its time allowance, to make 
winning the cup; or he may decide to build 
the largest and most powerful craft that can be brought 
length, draft and displacement 
laid down, believing that the higher speed gained from 


sure of 


within the limits of 


ze and power will more than offset the time allow- 
unce which he must give to the smaller craft. What 
makes the contest this year so interesting is that 


Herreshoff has built a boat of mod- 
erate form and power, Nicholson has gone to the very 
and turned out a boat in 
power in every direction in 
which it secured. If “Vanitie’” should be 
to defend the cup, “Shamrock IV” will un- 
have to give considerable time allowance to 
should “Resolute” be chosen she will 
large a time allowance that unless 
show phenomenal speed on all points cf 
task would seem, at the very first 


whereas, let us say, 


limit in the other direction 
which he has bid for 
could be 
chosen 
doubtedly 
that 
have to yield so 


boat, and 


she shall 
sailing, her 


sight, at least, to be something of a forlorn hope, 
The hulls of the American boats are built of nickel- 
steel framing, plated with manganese bronze. The 


“Resolute” construction consists of a series of 16 web 
frames, S to 12 inches in depth, with lighter frames 
hetween, the latter extending from keel to bilge, and 
longitudinal framing following the seams of the shel] 
plating, manganese bronze. She 
is decked wlth aluminum plates 7/32 of an inch thick, 
the whole being covered with canvas, sanded to give 


Which is 5/32-inch 


au good footin 





“Vanitie’s” framing consists of eight 10-inch web 
frames, with light intermediate frames extending from 
As originally built in 1914, she 
ine deck laid on nickel-steel deck beams, 
In hoth yachts the masts, 20 inches in diameter, were 
built of nickel-steel, with angle-iron stiffeners. 

A study of the plans which we publish shows that, 
upon every point of comparison, the hulls of the chal- 
apart, both in 
Herreshoff, 
possible advantage of the new 
rating as possible, has 


whereus Nichol- 


the keel to the deck. 


had a 


lenger and the defenders are as wide 
Cesign and construction, as they can well be. 
seeking to take every 
small a 


uilt a small bout of moderate power ; 


rule and secure as 
son has been willing to incur heavy penalties in order 
boat of great initial stability, capable of 
carrying a huge spread of canvas. The result is shown 
in the fact that, though the boats are of practically 
the same displacement, 10514 tons for “Resolute” and 
106 tons for “Shamrock IV,” the latter carries 25 per 
cent more 10,800 square feet as ugoninst 
8,650 Mj inre feet for “Resclute.” 

The explanation of this anomaly is to be found in 
the form of the hulls, the character of their construe- 
tion, and the placing of the lead ballast; and it is 
in the daring with which he has handled these prob- 


o secure a 








canvas, or 


lems that designer Nicholson has produced a chal- 
lenger, which, for startling originality, may well make 


the yachting sharp gasp at the first sight of her. 

In the matter of form, or model, he has adopted 
the champagne-glass midship which charae- 
terized “Reliance” and “Independence,” with full, hard 
bilges which, in defiance of the quarter-beam penalty 
imposed by the new rule, he has carried out well into 
and stern sections. 

In the matter of ballast he has lengthened his lead 
to 3214 feet and bulbed it out to a width of 314 feet 
with the result that its center of gravity is only about 


section, 


the bow 

















Close hauled on starboard tack. Note the perfectiy 
fitting canvas 
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16 inches above the bottom the keel. The lead on in the direction of larger sail area; and the former 
being only 20 feet long, necessarily extends has paid the visitor the compliment of adopting the 
much higher, veneer deck, while “Resolute” has followed suit by 


changing from a steel to a hollow wooden mast. 


also their influence on the fertility of soils and their 
work in expediting 
scfentifie study. 
decomposition of rocks and in the formation of 


“Resolute” rock decay are still subjects of 
and its center of gravity, since it is not Bacteria evidently not only uid in the 


flared out at the buse, is about 30 inches above the beds 




































































































base of the keel—a difference in the righting moment of chalk and limestone, as has recently been demon 
f the lead whi N means more sail-carrying capacity Shamrock IV Vanitic feeolate strated, but are active agents in the deposition of some 
for the same weight. This long, low lead means a W. L. Leneth ri 75 ZH beds of iron ore, Engineers have learned that iron 
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very large lateral plane-—good for windward work but aie _...1B'9" 139” 13'9” depositing bacteria may be troublesome pests through 
bad for progress in light airs, when the large wetted eae org 99° 21! their ability to clog the pipes of city water-supply sys- 
> | . - POUT pce eee eet 8 tee “= ~ f 
Pac: surface involved will prove a handicap. . , an organ - tems with hard, thick crusts and slimy, rusty tiasses 
‘kel- ‘a ee : y Overhang forward.17'6 22’6 16 ee are . ren 
Th But it is in the construction of the hull that the Overbenr aft 19’ 1’ 1h’ composed of millions of individuals. Mr. E. C, Harder, 
18 +e en Ie erhang i a aceee 2 5 * . - 7 ; "4 ele 
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alty ness, and the hull \ : ventor ke i 
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0 : : ' a a ry Th) 
distortion by run- % , " 10,800 S@.Fr like flexible mate 
eal ning birch veneer , 7 7 rial previou st 
ea : 
: bulkheads at eacl nese sainiacia eases anata — Sell cantata doen : sitized it ! 
feet “ agp se Seemann ain ai — | 
web frame from —= See Ee known 1 ne i 
net the bilge to the ' rence ire ) 0 ‘ 
— deck along each Mare’ LUNE ' WATER LE = same with a ] 
side of the hull. ha -/6°0---« SS.0'.--0 or wash of ‘ 
The hull is also ' ' } tian red, ¢l 
iffened longi : ' “Bes ” vell ‘ P 
stiffened longitudi- : | RESOLUTE oO yellow or other 
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section. The fact F650 SQ./7. movable by wasl 
that “Shamrock” : . : — . 79 a ’ ing or other sim 
para face 7 “d Midship sections and outboard profiles of *‘Vanitie’’ “Shamrock IV,”’ and ‘“‘Resolute’ _ - . ' 
urries nore eat lar process he 
and a much heavier rig on a larger hull, for the same the deck falls to a freebourd of 4’7”at the after end of suid opaque coating or covering forms adequate 
displacement, shows how extremely light the construc- the waterline. Then it rises one inch to 4’8” at the protection to the sensitized surface and admits of the 
tion of the hull must be. stern. paper or material thus treated being handled or ' 
Another striking novelty (for a cup yacht) is the As to the coming races, “Shamrock” is certainly a ried openly, and dispensing with the use of light-tigh 
) tumble-home of the topsides, which will assist to give dark horse, and until the starting gun is fired off envelopes, cassettes and the like, the treated paper 
the boat long, easy sailing lines, when she is rail Sandy Hook, no one, not even the designers themselves, being made up in single sheets or arranged in books 
{ down in a stiff breeze. She will not tend to “roll out,” can guess whether challenger or defender will open packets or blocks containing the desired number of 
: as a bout with flaring topsides is apt to do, and with out a lead. We know that “Resolute” and “Vanitie”’ sheets. 


her huge have sailed a 30-mile course faster than it has ever 


we know also that “Sham or 


suilspread she should, like “Independence,” 
H gather speed quickly when sheets are eased on a reach. 
| The great height of the rig, coupled with the tumble 


For producing a print or prints, the prepared sheet 


been sailed in these waters ; material or two or more superimposed 


sheets or 


rock IV” has beaten “Shamrock IIT’ (the fastest 75- papers is supported behind the object to be radio 
home, necessitated the use of outrigger chainplates— foot yacht in British waters) a minute and a quarter a graphed and may be placed in any angle to best suit 
another return to abandoned practice. The mast, 2 mile on a 15-mile beat to windward. The result would the object, or in any curved surface to bring the 
feet in diameter, is of wood and hollow, as are the seem to turn on the question whether she can save the whole of the surface as near to the object poss 


other spars. The topmast truck is 145 feet and the top five, six or seven minutes of time allowance which she ble to give the best results, the print being thus taken 
of the clubtopsail 170 feet above the deck. This means will have to allow the American boat. directly on the paper or 
that if the “Shamrock” were afloat on Broadway, the i of the 
point of her clubtopsail would be level with A New Kind of Bacteria 
the cornice of a 14-story building—and this, remember, ECENT investigations are showing more and more 
on a waterline of 75 feet. the extent to which 
All the yachts have made changes over 1914 in prep- other field than disease, 
uration for the 1920 races. “Shamrock” has the same Geologists are realizing more fully as they extend 
: their studies the magnitude of the work done by plants 


sheet or a like 


print on each 


superimposed papers or sheets which are 
topmost subsequently washed or treated to remove the opaque 
surface by coating and develop the print or prints 
bacteria are potent in an- By X-ray 


produced with the utmest ri 


means of this invention, photographs or 
radiograms can be pidity 
whereby immediate inspection of the finished print is 
obtainable, this in many 
value. The cost of manufacture of the 


rig, but she has lightened herself by cutting off 8 tons 
of lead from the ends of her keel and bolting a 5-ton 


cases being of considerable 





iL 





pad along the bottom. To bring her down to the 75- 
foot length a mahogany pad several inches in thickness 
has been worked on to her stem. 

The changes in “Vanitie’ and “Resolute’ 


have been 


and animals in building up and tearing down parts of 
the crust of the earth. Even microscopic organisms 
perform a large part of this work. Pasteur long ago 
showed not only the deadly power of bacteria in dis- 
ease and their efficiency in promoting fermentation, but 


sensitized pa 
glass and the 


per being less than that of sensitized 
subsequent developing operation being minimized, thy 
production of radiograms is cheapened.—By A. HW. J, 
Keane, 
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Putting Plants on Daylight Rations 


How Production May Be Artificially Hastened by the Proper Control of Light Exposure 
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for controlling the light exposure of plants 
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Dark box used by the U. S. Department of Agriculture 
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Ragweed developed in the dark box. 
left have had too much daylight, as compared 
with those at right 


The plants at 


A test made with Biloxi soy beans will show how the 


wis 
eX 


test plants the day 
That is, they were 
10 o'clock in the morning 


NS ‘, 
i Ab. Yi 


- 


SO BRT. ca Bee 





clock in the afternoon. They were first placed 


‘dark house on May 20. Control plants, otherwise 


treated exactly like the test 


till 


dark-house 


plunts, were left exposed 
dark, The first blossoms 
plants on June 16 No 
blossoms appeared until September 4 on the plants that 


ght from dawn 


uppeared on the 


were left in the light all day. But the dark-house 
plants averaged only 6 or 7 inches high while the 


plants that were left in the light all day grew to an 
average height of 57 or SS inches. 

These plants required a short day and a long night 
for thowering and seed bearing. In tests with other 
plants, just the opposite was found to be true. The 


plants that were left in the light all day did not grow 


luxuriantly, but produced flowers and seed, while those 
that were kept in the dark a part of the day made 
abundant growth, but produced no seed or else were 


greatly retarded in producing seed. 
Temperature appeared to exert no influence in these 


tests. The results were the same, even when the tem- 


pecuture was higher in the dark house than on the 
outside. Another striking illustration of the relative 
unimportance of temperature is the fact that plants 


kept in the dark for a part of the day underwent, in 
midsummer, the changes that in nature come in the fall 
and attributed to 
tures, also was true even 
higher temperature 


side summer atmosphere. 


have always been lower 


This, 


registered a 


tempera- 
when the dark houses 
fhan that of the out- 


The results obtained by artificially extending the 
period of light are just as interesting as those ob- 


tuined by it. The artificial il- 


Was so arranged 


shortening 
with 


artificially 
lumination, in a 


test iris, us to 


give 1S hours of continuous light in a greenhouse dur- 
ing the winter. Control plants were kept in a simi- 
lar greenhouse with no artificial light. The test was 
begun on October 20, 1919. In the greenhouse where 
daylight was supplemented with electric light the 
plants made rapid growth, soon attained normal size 


and produced blossoms on December 24. The plants in 
the artificial light was used, 
though it was kept at the same temperature, remained 
practically dormant and showed no tendency to 
as February 12, 1920. 

The influence of this discovery on crop yields is likely 
to be of little importance. The length of 
proved to be the most potent factor in determining the 
proportions between the vegetative and fruit- 
crop plants. Indeed, fruiting may 
completely suppressed by a day either long 
short. The advance in agricultural practice 
which may come through this new discovery will have 
brought about largely by plant breeders and 


greenhouse where no 
blos- 
som as late 


he day is 
relative 
ing parts of many 
be too 


or too 


to be 


other crop specialists. For instance, it will prove of 
material significance in the future planning of crop- 
ping systems for different regions, especially where 


consideration of new crops from different latitudes is 


hecessary. 
This new principle undoubtedly explains the erratic 
which has been observed with many 


behavior crops 
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Soy beans grown in darkhouse, showing defoliation 


























June 5, 1920 


SCIENTIFIC AMERICAN 























Evolution in plant hauling: The electric tractor now being used by a large packing plant, gasoline tractor removing snow afier blizzard, and former 


Why the Industrial Tractor and Trailer 
System Makes Good 


pene is perhaps the oldest electrified elevated 
railroad in the world is going out of _ business. 
(ne of the picturesque sights of the Chicago Stock 
Yards, this railroad has been on the job for the past 
2S yeurs, hauling meat and other packing house prod- 
ucts between various departments of ua great Chicago 
packing house plant. This system has done its work 
well, too, but a better method has been found and in 
the interest of greater efficiency the elevated trolley 


system, operating on narrow gage tracks, 


electric trolley system now displaced 


of long hauls between the point where the products 
were manufactured and the common assembly or ship 
ping point. Figures for that year showed that the 
numount of goods handled by both its elevated road and 
hand trucking totalled approximately 405,000 tons. 

By 1917 the requirements of the packing plant had 
outgrown the facilities of the inter-departmental traf- 
fic system. Furthermore, the plant experts found, on 
investigation, that there was a great deal of unnec- 
essary hand trucking done about the plant, which they 
felt should and could be eliminated. 
developments, the first tractors were installed at the 


sjecuuse of these 


Getting Along Without the Switching Locomotive 
wr use a switching locomotive, with its crew 
two, every time a car or two must be shiftes 

along the siding of the industrial plant? The ans 
is that a switching locomotive is not necessary, 1) 
to an electric capstan recently introduced for just 
a purpose, 

The car puller, as this device is called, consists of 
powerful electric motor driving a capstan throu 
low reduction gear. In order to pull one or two 
along the track, one end of a stout rope is made fi 
to a cur wiile the other end is wranped around the 


cupstan and pulled by the operator so a 





will soon give way to a fleet of electric 
tractors hauling trailers which are not 
hampered by tracks but have the ability 
to travel anywhere. 

Away back in 1892 the elevated trolley 
system was installed to haul the prod 
ucts of the packing plant to the loading 
platform and the various other depart- 
ments. This was the same year that the 
first passenger trolley car appeared on 
the streets of Chicago. The latter was a 
surface line for passengers, while the 
packing plant system was an elevated 
Kne for freight. The following year an 
elevated railway line for passengers made 
its appearance in Chicago, the cars being 
drawn by small steam locomotives, 

An elevated transportation system was 
virtually forced upon the packing plant, 
by the congestion of freight, which was 
a regular thing even in such early days 
of the industry us 1892, before meat pack- 
ing activities had reached anything like 








to ensure a firm hold A hand 

truding through the motor casing set 
to stuart and stop the motor I'he 
companying illustration, as. well as 
front cover, serves {t® convey ah 4a 


rate idea of the operation of the « tr 
ear puller. 


Visiting Europe’s Battlefields via 
Automobile Pullmans 

.” anticipation af the rush of tourists 

to the battlefields and devastated 1 
gions of France and Belgium, enterpris 
ing persons and companies in the 
tries have been making elaborate } 
rations for some time past Some of 
these tuke the form of comfortable 
somewhat plain hotels and restaurants 
others the form of special buses for 
touring the scenes of former if 
still others the form of airplane touril 
services, and still others in the shape 
road pullmans, so to speal 


The accompanying illustrations dep 








their present proportions. To relieve 
this congestion in the streets about the 
plant, an elevated street was built, and An 


the overhead trolley car system of trans- 

portation was installed at a cost of about 

$75,000. This elevated road connected all manufactur- 
ing departments to each other and to the main shipping 
points. The equipment consisted of seven trolley cars, 
containing 15-horse-power, 500-volt motors; 950 trail- 
ers of various designs: three miles of overhead trolley 
and the same length of narrow gage track. 

For years the overhead trolley system proved ade- 
quate for the needs of the great packing plant, but 
gradually the business of the company expanded, which 
meant more territory for the trolleys to cover, and 
considerably greater tonnage each year to handle. 
By 1917 the Chicago plant of the packing company 
covered 39 acres, and the result wus a great number 


electric motor geared to the capstan enables the man to aul one 


or more cars on a siding 


plant, and worked onetest along with the elevated 
trolley system. It was soon discovered that they had 
certain advantages which the trolley system did not 
possess. They could go anywhere—they were not re- 
stricted to tracks. They could carry goods from the 
source to the destination. Thus the number of han- 
dlings was greatly cut down. And so the fleet of trac- 
tors grew in size. Today there are sixty. 

Before testing the tractor and trailer system against 
the trolley car system of transportation, tests were 
made and the cost kept on the tractor system rs. the 
hand-trucking system. From the assembly room to 


(Continued on page 634) 


one of these so-called road pulimans o 
automobile pullmans, now available 
tourists. This vehicie, it will be note 
consists of a heavy and powerful aut 
mobile hauling a luxuriously-fitted trailer. During the 
day time the road pullman carries twelve passengers 
with ease, and during the night accomimodations for 
six can be comfortably provided. 
car are so constructed as to form hanging cupboards 
and shelves, while the after part of the car contains 
an electric kitchen and buffet 

This method of visiting the war zoné makes the 
tourist independent of hotels and restaurants By 
thermore, the trailer can be left standing 
desired, while the automobile proceeds to the 
village for provisions, 


The panels of ti 




















Copyright, Keystone View C 


This road pullman is now available to tourists visiting the devasted regions and erstwhile battlefields of France and Belgium 
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pruning knife 


s of the 


1 the limits of the pot, the latter has rotted away 3 


2. Cacao seedlings in wooden pots for transplanting without disturbing seeds and earth. 
The cacao bean as it 


By the time the 
grows in Mexico 


Scenes from the home of the cacao tree, showing how the bean is cultivated and what it looks like 


Where Chocolate Comes From 


How the Cacao Bean is Grown and Made into Cocoa Powder and Chocolate 


By W. A. Murrill, Ph.D., New York Botanical Gardens 


World 


reserve Nitty 


ibl 


his own 


\ more 


roasted, 


and 


meanwhile 


Mm 


‘ 


“choco 


he Span 


there several distinct varieties of the com- 
but ure other 


Probably the best cocoa in Mexico 


Not only are 


ion cocoa tree, there species of cocou 


rees in cultivation 


s obtained from the narrow-leaved cocoa tree, Theo- 
broma angustifolia, grown in Chiapas; while Theo- 
broma pentagona, so named because of its large five- 


ribbed fruits, 
in Nie: 


Cocoa 


is even more widely known and cultivated 
ragua and several other cocoa-producing regions. 
in rich, hot the 
trees being planted about twelve feet apart. They are 
but, where 


is moist, lowlands, 


rrowl 


usually shaded by.other trees planted neuzr, 


been found 


rains are frequent, shading has unneces 
sury and the practice is being discontinued. Seedling 
trees have been generally used, making the crop varia- 


ble and but grafting has now been found 


practicable. 
All parts 


Cankers 


uncertain, 


the 
the 
nsects mutilate the woor 
cay from 


of 
attack 


cocoa tree are subject 
and trunk, borers and other 
1 and bark, and the fruits de- 
various Causes, especially when injured by 
or birds. Hurricanes strip the trees 
because the pods are heavy and attached by 


to pests. 


roots 


rats, squirrels, 
readily 
slender stems, 

The trees begin to bear when four years old and yield 
for thirty or There stated 
season when the fruits ripen, but it customary 
harvest the crop twice a year, in midwinter and mid- 
summer. In Venezuela, December and June the 

best months. The mature pods are cut 


crops years more. is no 


is to 


are 











from the with knives attached 
the ends of long poles and piled in heaps 
on the ground. They are then opened and 


trees to 


the seeds removed and carried in bas- 
kets to the curing stations. 
The sweating, or curing, process re- 


quires about two days, during which time 


a kind of fermentation takes place that 
svreatly improves the quality of the 
beans. They are then dried in the sun 
and sent to market. 

On arrival at the chocolate factories, 
the crude cocoa beans of commerce are 


first carefully roasted to bring out their 


best flavor; then cracked and fanned to 
remove the thin shell which surrounds 
each individual bean; and finally blended, 
ground and molded into cakes of bitter 
chocolate. 

To make other forms of chocolate, 


sugar, milk, powder, spices, nuts, etc., are 
mixed with the plain chocolate and mold- 
ed into the shapes desired. Breakfast 
cocoa is simply the powdered cocoa bean, 
from which the oil or fat has 
been removed. This fat, known as cocoa 
butter, used in chocolate creams and 
other candies, as well as in the manufac- 
ture of cosmetics. 


Cellulose in Rubber Goods 
Technologic Paper No. 154 of the 
sSureau of Standards, just issued, a 
method is presented which is readily ap- 


some of 


is 


N 


plicable to the determination of fabric 
in rubber sheeting, raincoat materials, 


water-proofed fabrics, spread goods, fric- 
tioned and calendered fabrics in general. 








A bore 


Below: 
After the cacao bean leaves the tree on which it grows 


4 cacao plantation in Ecuador. 


4 chocolate factory in Ceylon. 


The results which are obtained by this 
method have been found to be accurate, 
by analysis of known compounds. 
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This dimmer apparatus serves to vary the colored 
lighting effect of a show window 


Stealing the Theater’s Lighting Effects for 
the Show Room 
HE colored 


theaters by 


artistic lighting effects produced in 
regulating the intensity of the various 
colored lights by means of dimmers have been adopted 
by a New York clothing establishment to aid in the 
display and sale of feminine apparel. 

By means of six electric push buttons set flush into 
the wall of the display room, the salesman can regu- 


late the lighting for any desired color or intensity. 
This automatic control from push buttons is accom- 
plished by using three lighting circuits, the lights of 
each circuit representing one of the three primary 


colors, It is evident that any color in the solar spec- 
trum can be produced by the proper blending of these 
three colors, 

The brightening and dimming of each color is pro- 
duced by three dimmer plates, operated independently 
other by an electric motor, one plate being 
three Placed 
under each dimmer plate is a pair of electro-magnets, 
the coil of each magnet being connected to one of the 
buttons. An armature, which normally hangs 
free between the magnets of each pair, moves forward 
or backward when attracted by either magnet. This 
movement of the switch and starts 
a small motor, which is geared to a driving shaft run- 
ning the length of the dimmer bank. The attraction of 
the armature to one of the magnets also causes a rack 
to engage with a pinion on the driving shaft, thereby 
transmitting the rotating motion of the shaft to the 
dimmer arm, and brightening the lamps of that color 
circuit. The energizing of the other magnet by de- 
pressing the other push button attracts the armature 
in the other direction and engages the shaft pinion with 
a rack parallel to the first, and which revolves the 
dimmer arm in the other direction, thereby cutting in 
resistance and dimming the lamps. The lamps of any 
circuit increase or decrease in brightness only while the 
“bright” or “dim” button of that circuit is depressed. 
Upon releasing the button the light remains station- 
ury. Two magnets, an armature, two parallel racks 
und a pinion on the driving shaft are provided for each 
plate. The rate of dimming about 


¢ 


Ol each 


provided in each of the color circuits. 


push 


armature closes a 


dimmer allows 


twenty seconds to dim the lamps of any color from 
full “on” to “out.” 
The importance of showing a garment with the 


proper color setting is fully recognized by clothing 
salesmen, the color desired depending on the color and 
the which the gown or suit is 
This bark is proving itself a 
valuable addition to und at the same 
time does not increase the duties of the salesman, who 


has the complete control of color at his finger tips. 


character of goods of 


composed, dimmer 


the sales force 


Something New in Electric Furnaces 

TTX. HERE has been developed an electric furnace of 
the muffle type, which is designed to meet the de- 
mand for a durable, and convenient fur- 
nace for temperatures up to 850 degrees C. for baking 
vitreous hardening and _ tempering 


economical 
enamel, tools, 
dies, ete. 

The device the furnace 
control panel mounted on top, at the front. The fur- 
nace is very strongly built, but small enough to be 
placed anywhere that will prove convenient. The 
heating element, which is mounted on the outside of the 
muffle, and covered with compound, is so placed as to 
give a very even distribution of heat throughout the 
inside. The element is divided so that it is possible 
to get two degrees of heat, for convenience called low 
and high heat. The former is used to give a high 


consists of proper with a 
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initial heat so that the maximum temperature can be 
reached quickly, in an hour and three quarters to be 
exact, and the latter is sufficient to maintain this tem- 
perature. The muffle is mounted on a strong steel cas- 
ing, and the walls, door, ete., are thoroughly insulated, 
thus preventing loss of heat from radiation, 

The control panel, which carries the necessary appa- 
ratus for controlling the furnace, is equipped with a 
main line switch, a double throw switch for high or 
low heat, and a red pilot lamp which acts as a warn- 
ing to the operator when the furnace is on high heat. 
There are connections at the side of the panel for 
connecting rheostats when temperatures as low as 
300°C, are desired. By this arrangement a very good 
control of the temperature is assured, and, due to the 
pilot lamp, there is very little excuse for the destruc- 
tion of material due to carelessness, or inability on the 
part of the operator to tell what heat is on. 

The furnace is further provided with a shelf in front 
for the convenience of the operator, and the door is 
equipped with counter weights to keep it open. The 
high heat necessitates 4 kw. to bring it up to 850, and 
the ordinary running temperature only takes 1.8 kw. 


Has the Hose Coupling Problem Been Solved? 
HERE are many millions of feet of hose manufac- 
tured and every month in the United States, 

and consequently the demand for a practical clamp and 
coupling is Considering the various plys 


sold 


increasing, 

















A complete and accurate test of automobile electrical 
equipment can be made with this testing cart 

und thicknesses of hose walls, one can appreciate the 
variety of clamps needed in the past. Another disad- 
vantage of the majority of clamps in use is that they 
are drawn together by the means of bolts and nuts and 
other obstructions which in many cause the 
loosening of the clamp. In order to this, 
couplings have been constructed which are permanent- 


cCuses 


overcotine 

















This small furnace is designed for temperatures 
up to 850 deg. C. 

















New hose clamp which is claimed to be leak-proof, 
and the old-type hose it is replacing 

ly connected with the hose. The re-use of such perm 
nently-connected clamps necessitates special equipment 
ind, in fact, when the hose breaks in mun 
hose and clamp have to be sert back to fhe 
turer to be rejoined, Permanent « 
lined hose have so far failed to prevent the leakage o 
vusoline at 


A New 


the hose-end, 
York inventor, John A. 


Weis, has developed 
the ingenious hose clamp shown in le accompa I 

photograph and drawing. This clamp can be used to 
grip various thicknesses of hose walls of any standard 
sizes. Having no projections, it will not shake loose 

exposed to vibration or otherwise It makes a tea 
coupling for hose used with pneumatic tools in mines 
quarries, etc., or wherever the hese s be dragged 
over the ground. All that is necessary to fasten the 
coupling to the hose is an ordinary wre ! herefor 


this coupling can be 
By the 


used over and over agalt 


use of the 


hew eon pling f le : yy rT 
gasoline in metal-lined hose is said to be. absolutely 
prevented, as shown in detailed drawing All lese 
ndvantages are due to the new and novel system of 


employing leverage to the hose coup! 


Bringing the Testing Equipment to the 





Automobile 
ECAUSE the various electric ircuits on the 
B present-day automobile gi more trouble l 
present problems which sometimes baffle all except 
most expert electricians, a Chik » munufacture " 
recently perfected a complete portable electric sery 
station. Due to its portability, the appa tus m “ 


wheeled across the sidewalk to the vehicle at the curb 


so that it is not ne« 


essury to bri the car to tl 


garage. It is thus a testing station on wheels 


The equipment of the device is such that the 


ing tests cun be made: Battery test; magnetism of 
Ford flywheel magnets; condition of arter and ge! 

erator; imperfect spark plugs; fuses; Ford or othe 

coils and lighting wand ignition cireuit The various 
instruments mounted on the cart are shown in the 


companying illustration 


A New Lamp for Photomicrographic Work 


A 


NEW lamp outfit for photomicrographic work, 


which is said to be very convenient for metal- 
lographers, was recently described by Alexander Sil- 
verman, of the University. of Pittsburgh ‘he lamp is 
a \%-inch tube of colorless or blue glass, partly sil 
vered, which is bent to a circle 1'4-inch external 
diameter. The single tungsten filament of the lamp 
can be run, for visual work, at 0.7 ampere and 9 volts 


900 hours: or at 0.9 ampere 


for about and 13 volts for 
150 hours for microscopic work; or at 1.02 and 
18 volts for 814 hours. The last conditions are suita- 


ampere 


ble for photographic work with exposures of 15 sec- 
onds on an 
from the circular 


average, The light is reflected conically 


source to the portion of he 





under examination, The lampholder is ring-shaped 
thr iris-like fingers extend inward from the ring to 
clamp the holder to the objective; the lamp may also 
be attached to the tube of the microscojx and the 
objective raised or lowered inside the tube; the lamp 


constant distance 


is thus maintained at a 


ject, and as the lamp surrounds the objective, reflected 


rays only pass into the microscope tube, and the eye is 
not strained. The illumination is said to gi remari 

able microscopic detail. A special rheostat is provided 
for the current regulation, and the lamp may be n 
nected with circuits of 110 volts or of 220 volts.. The 


devices are patented 





SCIENTIFIC AMERICAN 














x | 


Electric muffle in which capsules of coal 
are burned for test purposes 





Testing Coal by Burning 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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Arms and Stretchers That Protect 
the Would-Be Automobile Victim 


\ entor, npress¢ \ tive irge 
d ‘ of Vict 1S 7 street curs 





> ‘ = eve t the il 
< ew é cle € 
) ‘ v s i 
t t ! Titte any 
t s aed n vo ih 

‘ rs tT irtiis 
Dlie ‘ s operandi of this protec 
e device is briefly as follows As 
‘ iis struct wv the front guard 
i automobile, the driver presses 
which releases the mechanism, 
Phi canvas curtain drops over the 
another curtain stretches out 
and under the victim, and one 
sicte rms swings over and pre 
e victim from falling We are 
ssured that the device functions flaw- 
le and offers no little protection to 
thre ould-be vietim But the fact re 
s that this device is bound to be 
( ensive, be » of its manifold intr 
‘ ‘ furthe wre, who wants to bur 
den his automobile with all the para 
phernalia which this device represents? 


More Power for the Bicycle by 
Rocking the Handlebars 


\' : recent exposition held in Brus- 
Lt sels, Belgium, there was exhibited 


it the first time the odd bicycle shown 
in the accompanying illustration. This 
bicycle, while possessing the usual chain 
drive for the rear wheel, has a front 
wheel drive in the form of a simple 
ch ft) 

The handlebars of this bicycle are ar 
ranged so as to be raised and lowered, 














4 





A motor-driven nib takes the place of 
the diamond in truing grindstones 


and in so doing the power is transmit- 
ted by means of a chain to the sprocket 
on the front wheel. The upward stroke 
of the handlebars brings 9 pull to bear 
on the chain, which is attached to the 
frame at one end and to part of the 
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yright erwood & Underwo. 


This phonograph, by means of cylindrical unit records, can play for one 
hour without a break 

















Two canvas stretchers and a pair of arms protect the would-be automobile 
victim, as Shown 


handlebars at the other, and this pull 
gives power to the front wheel. On the 
other hand, the lowering of the handle 
bar causes the chain to return to its 
original position, due to the freeing of 
he sprocket wheel on the shaft of the 














Copyright, Publishers Photo. Service 
Rocking the handlebars up and down 
serves to drive the front wheel 
of this bicycle 


front wheel. Thus every upward pull 
is a power stroke, so to speak, while 
the downward push is an idle stroke. 
It is said that this double-wheel-drive 
bicycle is unexcelled in hill climbing, 
and that the handlebars can be worked 
in conjunction with the usual pedals 
to the best advantage. 


Making the Grinding Wheel True 
AIFTEEN years of constant practice 

and steadily mounting experience in 
grinding have Ferdinand J. 
Hohnhorst of Covington, Ky., to good 
stead. Indeed, this invaluable founda- 
tion has been the direct means of his 
grinding wheel truing device, which is 
shown in the accompanying illustration, 
mounted on a cylindrical grinding ma- 
chine on the foot stock center. 

The device in question is now being 
manufactured and offered primarily for 
the purpose of eliminating the excessive 
cost of the commercial diamond, which, 
until the present invention, has afforded 
the only practical means of accurately 
truing grinding wheels. The present 
device, it is claimed, will true up a 
wheel as accurately as any diamond and 
will produce a surface free from dia- 
mond cuts. 

The device consists of a small elec- 
tric motor, as shown, with ball bearings 
throughout, and a small specially pre- 
pared abrasive nib 5-inch diameter and 
1%, inches long, which is held in a 
small chuck as shown in the photo- 
graph. The speed of this little machine 
is 10,000 revolutions per minute, and 
the nib serves to grind the surface 
of the grinding wheel. 


served 


A Phonograph That Plays an Hour 
at a Time 

B* making records as interchangeable 

sections fitting on a common man- 

drel, George W. Bowers, a mechanical 

and consulting engineer of Boston, 


Mass., has introduced a new phase in 
phonographic music. Whereas the «av- 
erage phonograph does not handle re 
ords larger than 12 inches in diameter, 
with a playing time of four minutes, 
Mr. Bowers has a phonograph which 
plays for an hour without a break. 

As will be noted in the accompanying 
illustration, the new phonograph makes 
use of an exceptionally large mandrel 
on which records, in the form of large 
cylinders of narrow width, are placed 
side by side. The needle or stylus 
passes over one record and right on to 
the next without a break, according to 
the inventor. In this manner the ma- 
chine can be made to play for one hour, 
if desired; or, again, it can be ad- 
justed to stop automatically at any pre- 
determined time or spot. 

The tone-arm arrangement of this 
machine is as ingenious as it is interest 
ing. It permits the reproducer to cover 
the entire length of the mandrel with- 
out a hitch. The reproducer is arranged 
to play the hill-and-dale cut records 
which system, in this case, is far sim- 
pler to accommodate than would be the 
lateral-cut system, which predominates 
in the usual disk records. 


Transportation, Pleasure and 
Exercise All in One 
NROM England comes the latest idea 
in vehicles shown in the accompany 
ing illustration. This “scooter” is de- 
signed very much along the lines of 
those used by youngsters in our coun- 
try, but instead of being propelled along 
by an occasional push with the foot, it 
is propelled by working the steering 
handle back and forth. The vehicle 
here shown is provided with heavy pneu- 
matic tires and is in every way built 
to give the utmost comfort and wear 
to the user. It is said that this vehicle 
affords rapid transportation, pleasure 
and exercise, all in one. 





eT ee, 














Working the steering handle back and 
forth propels this British “scooter” along 





























SCIENTIFIC AMERICAN 


The “Z” Engine Dominates the 
Farm Engine Field 


U need look no further than the Fairbanks-Morse ‘‘Z’”’ Engine 
for an example of the service this great house has rendered to 
agricultural development. Here, too, you will find the product 

always approaching the goal reflected in the Fairbanks- Morse 
Quality Seal. 


For no ordinary engine would meet the farm power requirements of 
more than a quarter million users. Years of unceasing research 
hundreds of thousands of dollars spent in perfecting manufacturing 
processes—the efforts of thousands of skilled engine builders— 
all have gone into the “Z” to make it what it is today. 


This sturdy engine has helped revolutionize farming methods. It 
has released countless farm hands for the productive work of feed- 
ing the world, Its uses are as varied as the applications of power 
itself. Its dependability is a by-word wherever the "Z” is used. 


The dominant position it holds today in the farm engine field is a 
reward justly earned. For it, too, must merit the Mark of Quality 
by which all Fairbanks-Morse products are gauged. 


Our products include Fairbanks Scales —oil engines 

pumps — electric motors and generators — railway 
appliances and coaling stations— farm power machinery, 
such as “Z” engines, lighting plants, water systems. 


FAIRBANKS, MORSE & CO. 
MANUFACTURERS CHICAGO 


World-wide distribution through our own branches and representati 
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PAINT LIGHT OM YOUR WwaLis 





Gmeoat 


MOOT PRODUC TION MORE PBOFITS 





flected from white glistening factory walls. 








Cemcoat is the durable mill white which mul- 
tiplies the natural and artificial light by reflect- 
ing it from wall to wall, wall to ceiling and so 
throughout the room. 


| ET more light in its cheapest form—light re- 
| 


Are your factory interiors Cemcoated or are you losing this 
additional light which employees need to get out full produc- 


tion at a time when more production is the national need ? 


, 





is cheaper than common paints because it lasts much 
longer, holds its gloss and whiteness, and can be washed 
without deterioration. 

Cemcoat is furnished also 
Flat or Eggshell and in 


SONNEBORN PRODUCTS 
colors. 


LAPIDOLITH 
sakes old or new concrete floors dust 
free and wearproof by chemical actior 
Just flush it on, 
hob INS AR Na 
s 


4 OR WOODEN FLOOW 


Write us for testimonials from leading 
manufacturers who have ~ painted 
light" on their walls and now enjoy 
more production and more profits 


L. SONNEBORN SONS, Inc. 


Dept.1 264 PEARL ST., NEWYORK 
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e modern wood preservative, gives 
fe to old or new wooden floors 
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1920 INTER-PLANT TRANSPORTATION 


1 Yale Spur-Geared Chain Block suspended 
from a Trolley, and an I-Beam System 








( )! CKLY and with little effort heavy materials can 
< moved trom one department to another via the 
. i | B 4 ute, 
An overhead I-Beam track system w ive your floor 
ad t¢ 1 Alsi Dac 
Roller and hand truck methods are slow and expensive. 
4 iq } A Yale Spur-Geared Block suspended from a Trolley 
3 “y and I-Beam system requires less operating effort, will make 
“ae (> more trips per r, and carry more material per trip with 
SPUR-GEAREDS \crea ‘ operator and the load. 
BLOCK i f ? ( B rried in stock by / . 
; 7 


Our new Hoist Catalog explains the details. Write for it. 


For a Factory Locking Equipment 
a Yale Master-key System 


The Yale & Towne Mfg. Co. 
Makers of the Yale Locks 
Stamford, Conn. 
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Pooling Our Power 
Continued from page 618 


1144) horse-power in boiler equipment. In- 


stend of those numerous, wasteful, dis- 
sociated plants, all. of the essential power 
is furnished today by a single central 
electric station depending upon a boiler 
capacity of only 500 horse-power! Wire 


conductors have supplanted the erstwhile 


steunm mains, and the diversified 


energy 
properties are 
and all 


one time 


lemands of the several 


thus satisfactorily taken care of, 
the power need at 


exceed the central 


because vnny 
does not 
SOUTCES, 

But it suffice if, 


ing a super-power zone, the railroads con 


would not in establish- 
tinued to depend upon the steam locomo- 
tractor. To the great- 
est benefits, it would be necessary 
trify all of the trunk 
where the density of 


tive as a obtain 
to elec 
those of 
traffic 
haulage. The 
example of 
fuel economy, gaged by modern standards, 


lines and 
the feeders 
electric 


would warrant 


steam locomotive is not an 


and from the nature of its get-up this 
engine requires a pretty high grade of 
coal. Further, the locomotive must ex- 
pend a considerable measure of its trac- 
tive effort in dragging along behind it a 
tender loaded with coal and water. Mr. 
“Murray states that the steam passenger 


, 


calls for 2 pounds of coal for 
each pound burned in energizing the elec- 
tric the steam freight engine 
is 1% in the matter of 
fuel; and the yard or shifting locomotive 
when driven by steam consumes 4 pounds 
of coal the pound needed 
where equivalent energy is generated for 
the electric tractor. These data are based 
upon the records of a central power sta- 
tion, built some yeurs ago, for the electri- 
fied one of our great eastern 
railways. 

As originally equipped the plant had 
5.(M)-kilowatt generators, and at 
that time the heat efficiency of the instal- 
lation was 8 The nation is 
about to be modernized by substituting a 
single 40,000-kilowatt machine; and the 
efficiency should be quite 18 per cent! 
Therefore, the relative figures in the pre- 
ceding paragraph should properly be cor- 
respondingly modified to the added credit 
traction. It should cause no 
surprise, then, to be told that it is pos- 
the motive force 
proposed zone by a 
plant capacity of 
5.500.000 horse-power where we now have 


locomotive 
locomotive : 


times more costly 


aguinst one 


section of 


eight 


per cent. 


of electric 


sible to provide all of 
needful within the 
carefully coérdinated 


stationary and mobile steam plants to- 
talling 17,000,000 horse-power! This 
would entail a yearly saving of fully 
30,000,000 tons of coal, which, at §5 a 


ton, would mean an annual economy of 


' $150,000,000, 


| stated 


Another 


neering 


prominent man in the engi- 
world, Mr. Edwin Ludlow, em- 
phasizes the economic necessity of doing 
away with steam traction as far as prac- 
ticable on our railways. As he explains: 
“The railroads now burn 28 per cent of 
the total output of the bituminous mines: 
with electrification this would be reduced 
to 10 or 12 per cent. Freight congestion 
and car-supply troubles would be 
solved, as the central pewer plants in the 
coal-producing states could be located at 
i group of mines, requiring only a mini- 
Coal too high 
could then be 
as produced, and the mines kept 
in continuous operation.” 


also 


mum of switching service. 
in sulphur for safe storage 
burned 

Car-mileage service in the transpor- 
tation of coal could, in this way, be enor- 
mously reduced, and the vehicles applied 
to the hauling of vast quantities of other 
freight—doing this without adding at all 
to track congestion. 
that energy in blocks of 
quite 500,000 horse-power can be distrib- 
uted over a 


electric 


generation. Heretofore, the 
effect,” induced by high-voltage 
on comparatively small copper conductors, 


source of 
“corona 


has occasioned heavy-lesses on long lines 


| difficult to 
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and, therefore, seriously curtailed com- 
mercial distribution of current. But by 
| the substitution of cheaper and larger 


stution’s re-] 


| which 


It is authoritatively | 


radius of 300 miles from the} 


aluminum conductors this loss has been 
materially lessened and the zone of trans- 
mission widened. 


Ultimately, the super-power plan em- 


braces the establishment of monster elec- 
tric generating stations at the mine 


mouth or within easy reach of the pits, 
and it will be entirely feasible to consume 
there grades of coal that are normally 
unmarketable and, of course, quite un- 
suited to burning under the boilers of 
locomotives. What is more, these 
plants will require but a_ mini- 
mum of attendance owing to the mechan- 
ical facilities which will make the feed- 
the fuel substantially automatic. 
the carrying out of this revolu- 
electrification 
diminish the cost of ma- 
maintenance; and it would be 
possible to bring about a marked consoli- 
dation of through the greater ef- 
fectiveness of the electric tractor. It is 
helieved that two departments of 
economy will lead to an additional yearly 
retrenchment of $150,000,000 in the pro- 
jected super-power zone, while speeding 
up our productive capacity, amplifying 
eur passenger and freight transportation, 
and widening the ways in which electric- 
ity may comfort and 
convenience, 

It is undeniably true that the initiation 
of the plan would require 
very large outlays of capital, but the ex- 
penditures would be amortized in a few 
and once established the system 
would bring benefits in its train that are 
grasp and visualize in their 
entirety at the present time. It would 
effectually prevent a recurrence of the 
conditions that confronted us during the 
crucial period of our participation in the 
World War. The citizens of our Eastern 
States within the section in question do 
not know it generally, but we came pre- 
cious close to an industrial collapse and 
a transportational stalling that might 
have provoked the very gravest of conse- 
With a super-power zone called 
into being in our North Atlantic region, 
then kindred methods would be applied 
elsewhere throughout the country when- 
ever circumstances warranted. Mr. Mur- 
ray has shown how we may in the dec- 
ades to come hope vastly to augment our 
productive activities while cutting down 


steam 
Inaster 


ing of 
Clearly, 
tionary 
will greatly 
chinery 


scheme of general 


trains 


these 


serve our domestic 


super-power 


years; 


quences, 


to an amazing extent our annual con- 
sumption of coal. Needless to remark, 
he contemplates, wherever possible, the 


fullest utilization of our waterpower re- 


sources, 


Two Engines for One 

Continued from page 619) 
tractor tenders for freight engines were 
running on the Great Northern Railway 
(England) in the early sixties. The pres 
ent writer saw many of these engines at 
work, and they attracted much uotice, not 
only by the great length of their trains, 
but by the puffs of exhaust steam which 

issued from the rear of the tender. 

These locomotives were designed by the 
late Mr. Archibald Sturrock, who, shortly 
before he died, presented the writer with 


photographs of his engines. Mr. Stur- 


rock was locomotive superintendent of 
the Great Northern Railway for many 
years and introduced some noteworthy 


improvements in 
Among them he conceived the idea of 
utilizing the weight of the tender for 
traction, and built about fifty locomotives 
earried cylinders and_ driving 
wheels in the tender frame. A _ photo- 
graph of a complete engine and a line 
drawing of one of the tenders are shown 
in the accompanying illustrations. * The 
weight of the tenders loaded was about 
57,000 pounds. The middle axle was 
eranked and driven by a pair of inside 
eylinders 12 inches diameter by 17 inches 
stroke. The wheels were 48 inches diam- 


railway machinery. 


(Continued on page 632) 
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‘| Saves million dollars 
| at Hopewel 








‘Pottery Plant. 
Locates at Hopewell 


Seetprise established at 
Ottery men 


(and these are only a FEW of them!) 


“Nothing succeeds like success” 


The above reproductions of only a few recent newspaper 
headlines tell a story of success and opportunity at Hopewell, 
Va. A variety of industries find Hopewell the “logical loca- 
tion.’ Hopewell is filling up. Things are happening fast in 
this great, new industrial center. 

Consider Hopewell’s advantages in relation to your business. 
Investigate Hopewell. Our technical staff will be glad to sub- 
mit a report on the special advantages Hopewell has to offer 
your industry. 

Here are a few of Hopewell’s advantages : 


Factory buildings. 
Homes for workers. 
Plant sites with railway sidings. 


H 
err TSBURC 


PHILADELPHIA 










One of the largest and best 
trained technical staffs in 
the world is at the dis- 
posal of Hopewell indus- 
tries. 


PETE RSBURG- 


~\ HOPEWELL 


Low-priced power. 

Plentiful supply of contented labor. 
Accessible raw materials. 
Abundance of pure water. 

Best rail and water transportation. 
No harmful municipal restrictions. 
Climate mild and helpful. 


Figure up what each of these items costs you. Then let us 
tell you what they cost at Hopewell. We believe the answer to 
your greatest production problems can be solved at Hopewell. 

Investigate today. Phone, write or wire. An interview does 
not obligate you in any way. 


Du Pont Chemical Co. 


INCORPORATED 
Wilmington, Delaware 


Petersburg Chamber 
of Commerce 


Petersburg, Va. 















NORFOLK 


2 Mites 
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Counters Spot the Producers! 


More watchful! than the eye of foreman or overseer; 
more accurate than human judgment of an employ- 
ee’s worth. Each man’s efficiency, industry, loyalty 


are written in the production records of 


eAgL 


COUNTERS 








This large Set-Back Rotary Ratchet Counter 


| 
mi lhe No. i4 Ratchet records the output of punch presses, metal-stamp- 
| : 

ta} Counter above registers ing machines and others where a reciprocating 
@ one ior each throw of the movement indicates an operation. Registers one 


of machine of 


erations. Suppled with outside stops 
ol the lever, 


lever, recording number and sets back to zero 
any figure by turning knob once round. 
Provided with from four to ten figure wheels, as 
required. Price with four figures, as illustrated, 
$10.50. (List.) Equipped with lock and keysto 
prevent tampering with the record, $2.00 extra. 


Cull than ha 


for each throw of the lever, 
from 
whuch regulate the throw 
1g return spring action which 
sutomatically returns the lever into posi- 
tien for the next The lever is 
achustable, allowing the counter to be 


Price, $2.25 


and hav 
count 


used at any angle 


Don't run a machine at less than capacity for 
lack of a Veeder Counter ; there's a model for 
every counting-job. Refer to copy of the new 
Veeder booklet; write us if you haven't one. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 











' a; 
vile a cpa ee writing implement with a self. 
Are season, | mi 








Saglekunnal the greatest needs of'the vacation 


t you from the 
Be rae scan et opel ink well and turns all out- 
into)a convenient place at any time to do 
writing that family ties or business 
activities demand. 


Tine es Regular, Safety and Self Filling 
$2.50 and up at Best Dealers 


L. E. Waterman Company 
191 Broadway, New York 
Chicago Boston San Francisco 


Fa 
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Two Engines for One 


Continued from page 6380 


eter and were 

ling rods, Steam for the tender engine 
was drawn from the main engine boiler 
and was controlled by a separate throt 


tle valve. It 
evlinders 


wus conducted to the tender 
through a pipe (visible on the 
photograph) from the outside of the 
steum dome. In practice this pipe was 
found sufficiently flexible without the in- 
tervention of compensation joints. The 
valve the ordinary Stephenson 
worked by a separate re- 
on the tender. The exhaust 
was delivered into a tubular con- 
which surrounded, by the 
water in the tank, and what remained 
passed away through two 
pipes at the rear of the ten- 
and other details are clearly 
shown in the drawing. 


geur was 
link-motion 

versing lever 
steam 
denser wis 
uncondensed 
short outlet 
der. These 


The tractive effort of these tenders was 
5,600 pounds. The engines to which 
uttached were the ordinary 
English freight locomotives of the period, 
but their heating surface was slightly in- 
creased to supply the necessary steam to 
the tender cylinders. The leading dimen- 
sions of the Cylinders, 
inches stroke: 


ubout 


they were 


engines were: 


16 inches diameter by 24 


driving wheels, 60 inches diameter; total 
heating surface, 1,082.26 square feet: 


weight in working order, 73,000 pounds. 

The tractive effort of the 
about 11,264 pounds, 
of the tender, made a 


of 16,864 pounds, 


engine 
added to that 
total drawbar pull 


was 
which, 


The hauling power of these 
der locomotives nearly 
of the ordinary engines of the 
for on a level road they drew 
while the latter 
thirty-five cars on the 

Although a 


were in 


double that 
sume Class; 
sixty loaded 
could pull only 
track. 

success, they 
time, for the 
long to be 


wis 


curs, 
same 
mechanical 
wivance of their 
trains they hauled were too 
handled with 
length exceeded 
Moreover, on 


since the 
side tracks. 
longer 


convenience, 
that of the 


down grades the 


connected by outside coup- | 


steam ten-} 


trains were difficult to control with the 
inadequate braking power of fifty years | 
ago. Another reason for their failure was 
that the tender caught the dust and grit} 
from the engine, making the repair bills | 
heavy. 


Finally, 
they had practically 
for instead of one, and 
doubtless contributed 


two engines to care 
their disfavor 
to the want of suc- 
tenders, which, as Zerah 
great authority on locomotive 
engineering) said, “deserve to be remem- 
bered as a contribution to the practice of 
auxiliary power.” 


cess of these 


Colburn (a 


The Romance of Invention—XIII 


Centinued from page 620) 


war, either one of which was bigger than 
ordinary man size. For they wished the 
airplane development on the Signal Corps 
and for fourteen of the eighteen months 
of the war 
tended to 
over seas, 


its business, put its own 
bought 


own equipment, 


and 
laid down telegraph and 
telephone and cable systems, kept the} 
army in touch with itself and with this 
country and kept the situation in France 
in touch (through its own cable) with the 
Navy and the forces in England—but at 
the same time developed the airplane in- 
dustry from nothing to an army of over 
a quarter of 


a million workers and from | 


the engine men complained that 


the Signal Corps not only at- | 
men | 
manufactured its | 


no plants at all to some of the biggest in | 


the world, while doing such 
pieces of work 
and developing the Liberty motor. 

All these activities came to a point in 
the office of the Chief Signal Officer. It 


is a small office, with a desk in it, a tele- 


side-issue | 
as getting out the spruce | 


phone or so, a couple of pictures—and | 
that’s all. There were no papers. Gen- | 
eral Squier didn’t write any papers or 


letters during the war. 
in the first place, 


He hadn't time, 
and he didn’t believe 
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A Wite Too Many 


Into the hotel lobby walked a beauti- 
ful woman and a distinguished man. 
Little indeed did the gay and gallant 
that around these heads 
there flew stories of terror—cf murder 
and treason—that on their entrance half 
a dozen detectives sprang up from 
different parts of the place. 
of them the lights of the 
War Department in Washington blazed 
far into the night. About their fate 
wound the tragedy of a broken 
a fortune lost, of a nation 


crowd know 


Because 


was 
marriage, of 
betrayed. 

It is a wonderful story with the kind 
of mystery that you will sit up nights 
trying to fathom. It is just one of the 
that master of 


stories fashioned by 


mystery 


CRAIG KENNEDY 


The American Sherlock Holmes ¢ 9,427 


The American Conan JR B REEVE 


A 


AY 


He is the detective genius of 
our age. He has taken seience— 
science that stands for this age 
—and allied it to the mystery 
and romance of detective fiction. 
Even to the smallest detail, every 
bit of the plot is worked out 


scientifically. Such plots—such 
suspense—with real, vivid peo- 
ple moving through the mael- 


strom of life Frenchmen have 
mastered the art of terror stories. 
English writers have thrilled whole 
nations by their artful heroes. 
But all these seem old-fashioned— 
out-of-date—beside the infinite 
variety—the weird excitement of 
Arthur B. Reeve’s tales. 


FREE—Poe 


10 Volumes 


To those who send the cou pon 
promptly we will give FREE a 
set of Edgar Allan Poe's maste r- 
pieces in 10 volumes. 


1en the police of New York 
failed to solve one of the most 
fearful murder mysteries of the 


time, Edgar Allan Poe— far off 
there in Paris—found the solution. 
The story is in these volumes 

This is a wonderful combina- 
tion. Here are two of the great- 
est writers of mystery and scien- 
tific detective stories. You can 
get the Reeve at a remarkably 
low price and the Poe FREE. 


HARPER & BROTHERS 
Established 1817 
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Harper & Brother, 21 Franklin Square, New York 
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Send me, all charges prepaid, set of Arthur B. 
Reeve—in 12 volumes. Also send me, absolutely 
free, the set of Edgar Allan Poé—in 10 volumes. If 
both sets are not satisfactory I will return them 
within 5 days at your expense. Otherwise I will 
send you $1 within 5 days and $2 a month for 14 
months. 
NAME. 
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PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
= in regard to patentability without 
= any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 
MUNN & CO., oF exes” 
NEW YORK 
CHICAGO, ILL. 
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Scientific American Publications 


a) American (established 1845) one 
COE on ctkedi thc btaniwacsanheess $5.00 

Sc ledtific American Monthly (established 
DN GE EE a cee scodcsecans « 4.50 
Postage prepaid in United States and posses- 

sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Monthly 72c per year ad- 
ditional, 
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Canadian Postage 
Scientific American Tic per year additional, 
Scientific American Monthly 36c per year addi- 
tional. 

The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven words to the line. Al 
orders must be acc ompanied _by an remittance. 





AGENTS WANTED 


MAKE big money manufacturing marble, onyx, 
agate, tile, more beautiful than genuine at cost of about 
10c sq. ft. Marble face brick any color $15.00 thousand— 
sell $75.00. Experience unnecessary. Money back guar- 
antee with all expenses incurred if you cannot make 
products listed by following my instructions, Send for 
sample and list. B. F. Spencer, Box 213, Los Angeles, 
California. 


AUTOMATIC MACHINERY 

For any purpose invented and designed. 
ASHLEY & Co. 
Bldg , New Y ork. 


BUSINESS | OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmeu. 
$300 to $1500 necessary. Will allow expenses to Balti- 
more us explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


FOR SALE 


RARE old Swedish Bible for sale. Printed in 1617 and 
1618 by Olaff Olaffson in Stockholm, Profusely illus- 
trated with old wood cuts, one of Jerusalem and envi- 
rons, another of the Great Temple. This old book con- 
tains the Apocrypha. Itisin fair condition, Make me 
an offer. Also have some old coins and stamps for sale. 
Address P. R. Skogman, 3117 Joplin St., Joplin, Mo. 


PATENT FOR SALE 


PATENT rights for sale, oil burner for furnaces, etc. 
Timely invention. A. F rodsham, Fredonia, N. Y. 


PATENT FOR SALE 


PATENTEES of valuable and unique Automatic Gas 
Economizer for boiling vessels wishes to dispose of 
patent right or arrange working terms. U. 8S. A. Patent 
No. 1227879, 1917; French Patent No. 478178, 1915; British 
Patent No. 8863, 1914, 
Lodge, Henleaze 
Faogland. 
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P. O. Box 103, Chicago, and Tribune 











Apply Brookman, Henleaze Grove 
Road, Westbury-on-Trym, Bristol, 





INVENTORS 

MR. INVENTOR: Have you an idea that you can’t 
work out? 
you. We are mechanical and electricai engineers, spe- 
cializing in model and experimental work, developing 
and perfecting inventions. Designers and builders of 
special labor-saving machinery. Elk Mfg. Co., 1926B 
Broadway, New York. 
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--genuine inner armor for gute tires. Double mileage: 
Prevent punctures and 


blowouts. 
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in letters when talk would better serve. 
He holds that as it is the duty of the 
Chief Signal Officer to provide and main- 
tain the very best methods of communi- 
cation for the army, the Chief Signal Offi- 
cer ought to use only the very best meth- 
ods of communication himself. So that, 
when he wanted to tell a man anything 
or ask him anything or have anything told 
to him, he sent a messenger to the man 
to carry or bring a verbal communication 
used the telephone. When Mr. 
Hughes was conducting his airplane sit- 
uation investigation, he asked for Gen- 
eral Squier’s letter file. And there 
wasn’t any. Which General Squier rather 
grimly smiles about, well knowing that a 
lot of perfectly well meaning people get 
themselves into a lot of trouble by writ- 
ing letters. However, it was not to keep 
out of possible trouble but to save time 
and get efficient results that General 
Squier used voice rather than letter. It 
is said that during the war no one sat 
down in General Squier’s office but him- 
self; but it is also told of him that his 
door was never shut. No one came into 
that office who hadn’t something to say. 
Having said it, he didn’t sit down and 
say it again: he got out and gave place to 
the next one. 

But even so the day wasn’t long enough. 
“Of course it wasn't!” said General 
Squier to the writer. “A day ten times as 
long wasn’t long enough. The only way IT 
got through was by judging which of sev- 
enteen things which had to be attended 
to instantly was the most important, at- 
tending to it and letting the other sixteen 
zo, or giving them to some one else to 
attend to and forgetting it. There is 
where I was fortunate, in having the 
right kind of men to give things to do. 


—dor 





I won't have a man around me whom I 
ean’t trust absolutely to do what he 
should do, and having him and trusting 
him, I could afford to forget all the things 
he had to do and just attend to what I 
had to do. Anyway, we did it. 
war is over 
our report written, 
uted and we have 


printed and distrib- 


ing to keep the Signal Corps a step or 
two ahead of the rest of the world in 
methods and means of communication.” 

Personally, General Squier is all mili- 
tary. His bearing is erect: he is slen- 
der, quick in his action, clips his words 
short, looks as keenly as he speaks and 
has a general air of having something to 
do every minute and of spending every 
minute doing it. But those whose ac- 
quaintance with General Squier is only 
of the most formal sort fail to see the 
underlying human side of a character 
which has attained such heights in two 
widely different lines entirely by natural 
gifts plus single-mindedness. General 
Squier is neither a military machine nor 
a martinet. He is very human and lika- 
ble, and has a keen sense of humor, 
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which is apt to be somewhat grim at 
times, and a very vivid and forceful way 


of illustrating his points with odd little 
turns of speech which make his remarks 
on even an abstruse subject all of hu- 
man interest. Turning to the telephone 
on his desk while discussing the future 
of telephony General Squier remarked, 
“You'll see the day when that is regard- 
ed as a blacksmith’s job!” 

General Squier has hooked up the lab- 
| oratory and the military establishment 
as few if any have ever done before him. 
Many an able administrator of Signal 
Corps policy and activities has been con- 
tent to adapt to army use the inventions 
and discoveries made in the scientific 
world. Not so the present incumbent. A 
physicist of note himself, he is anything 
but content to have his military machine 
| utilize only the work of civilian physi- 
| cists. He believes in the laboratory as a 
| part of the army and has the strongest 
|of convictions that the Signal Corps 
should initiate as weil as adapt. His mil- 
itary ambition is to keep his Corps some 














And the | 
and our part in it is finished, | 


forgotten it and are} 
back on the job experimenting and try- | 









thee Center 


Any manufacturer whose raw materials 
are among those shown in chart at left 
would be closer to the sources of supply, 
if located in St. Louis, than in any other 
large industrial city in the United States. 


T. LOUIS is the center of economic distribu- 
tion. No other metropolis with equal distri- 
bution facilities is so close to both raw materials 
and consumers of finished products. It lies 
closer to the centers of agricultural population, 
cereal production, and cotton production than 
any other great industrial community. The busi- 
ness men of St. Louis are seeking factories to 
manufacture sixteen products not now made in 
St. Louis, but for which a profitable local market 
has beenestablished. These sixteen products are: 


Shoe laces and findings 

Cotton spinning and textile mills 
Due stuf fs 

Steel and copper wire 

Machine tools and tool machinery 
Automobile accessories and parts 
Drop forge plants 

Tanneries and leather products 
Malleable iron castings 

Farm implements 

Rubber products 

Screw machine products 
Locomotive works 

Blast furnaces 

Cork products 

Small hardware 


St. Louis is a four-sided distribution gateway. 
It has twenty-six railroads to markets in every 
direction. The Mississippi River gives waterway 
transportation to Mississippi Valley points and to 
Gulf ports for export to Latin America. This 
combination of railroad and water facilities makes 
St. Louis the great central doorway to the Missis- 
sippi Valley, South, Southwest, and Middle-West 
trade territory. If a Mid-West factory will help 
solve your production and distribution problems, 
you will be interested in the booklet, “St. Louis 
Asa Manufacturing Center.” A letter will bring 
it, if addressed to 


Director, New Industries Bureau 


St. Louis Chamber of Commerce 
St. Lovis, U. S. A. 














a 

















a 


SCIENTIFIC AMERICAN 





Which Tire is Yours? 


Thousands and thousands of spare tires are stolen 


every year. Thieves won't even fry to get yours, 


if protecte d by 
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Also made of Yellow Strand Wire 
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Steel Rope with the Big Pull.’ 
Rope, with patented Snaffle Hooks that attach instantly and securely. 


At dealers, $6.95, east of Rockies. 


KLINE, is a ‘‘bear’’ for strength, hauls the heaviest 
Rockies, at $11.30, with plain hooks; 


POWERSTEEL TRU« 
truck loads Retails, east of 


$12.75 with Snaffle Hooks 


BRODERICK & BASCOM ROPE CO., ST. LOUIS—NEW YORK 


Wenufacturer Celebrated llow Strana Wire Rote—U'sed at 
Le , ng Camp Ovher Industrial Purposes 
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are times when you need it. 
To pass the car ahead re- 
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Your car will get in the lead and 
stay there if it is equipped with 
the New Stromberg Carburetor. 
The New Stromberg makes 
a quick pick-up positive. It 
means more power. 
And it does it in the most 
economical way — consumes 
less gas per mile of travel. 
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three jumps ahead of the rest of the] 
military world not only in communication, 
but in original research. To this end he | 
not merely reviews all the work being 
done in the several eXperimental labora- 
tories of the Signal Corps, but personally 
finds time for work in them, where he 
probably forgets his stars and decora- 
tions and sees the wore of the military 
only darkly through the eyes of a born 
physicist. 

Scientific men are often justly accused 
of a certain vagueness in human relations 
outside the laboratory. There is nothing 
of this about the general. He is concise, 
definite, concrete, practical in his rela- 
work and his affairs. 
There is no touch of the visionary about 
him, though it would be idle to deny to 
him the possession of a very far vision. 
When he takes out a patent—and he 
doesn’t know just how many he has taken 
though it is upwards of a hundred—it is 


tions with his 


| for something which works, not a hope or 





| who drew up the first specifications ever 





a dream. 

General Squier would be a very wealthy 
man from his patents if he were not a 
general in the United States army. His 
inventions are in such universal use in 
telegraph 
world that had his powers been devoted 
to the same ends during a civilian career 
they would have undoubtedly brought 
him a vast amount of money. Being an 
officer, all his inventions, of course, are 
entirely free to the use of the United 
States Government. It uappears now, 
however, as if a better construction of 
equity as well as of law will permit him 
to realize something of the commercial 
value of his work and there is a strong 
probability that such a decision from le- 
gal authority will permit him to receive 
from commercial interests some material 
reward for the work he has done. 


the wireless, telephone and 


To the man in the street the statement | 
that a scientist has made important re- 
search in the domain of electro-chemical 
effects due to magnetism or the sine- 
Wave system of telegraphy and ocean 
invented a polarizing photo- 
chronograph, or vastly improved multiplex 
telegraphy, means little. To the world of 
communication such things mean much. 
So that honors have come to the military 


cabling, or 


scientist, sometimes faster than he could 
receive them! He is a fellow of the 
Physical Society of London (1914), and a 
member of the Royal Institution of Great 
Britain (1912). Last year several added 
distinctions given him—he was 
elected a member of the National Acad- 
emy of Science in recognition of his con- | 
tributions to science; he was awarded 
the Franklin Medal by the Franklin In- 
stitute of Philadelphia in recognition of 
his valuable contributions to physical 
science, his important and varied inven- 
tions in multiplex telephony and telegra- 
phy and in ocean cabling, and his eminent 
success in organizing and directing the 
Air and Signal Services of the United 
States Army in the World War; he was 
decorated with the insignia of the Order 
of Knight Commander of Saint Michael 
and Saint George by Field Marshal Sir 
Douglas Haig at London; and he received | 
the Distinguished Service Medal of the 
United States Army for exceptionally 
meritorious and distinguished services. 
It is interesting to recall that General 
Squier, who had charge of America’s air- 
plane effort in the war for the greater 
part of the time, and under whom was 
developed the Liberty motor (which he 
regards as one of the great achievements 
of this country in the great conflict) and 
by whose work the wireless telephone 
was successfully applied to airplanes, is | 
the same General (then Major) Squier | 
issued by any government for the first | 
military airplane. Incidentally he can | 
look at pictures of the first accident to | 
the Wright plane at Fort Myer in 1908 
and say, “There, but for the grace of God, 
lies General Squier.” He was among the | 
first of the officers taken up by Wright | 


were 
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and it was but chance that sent one ofti- 
cer (Lieut. Selfridge) to his death rather 
than another. 

General Squier has a properly assorted 
rainbow over his heart for the various 
services he has experienced. Philip- 
pines, Philippine Insurrection, ete. But if 
they gave ribbons for laboratory service, 
he wouldn't have to wear a coat at all; 
for his service to the world of physics 
would then clothe him! 


Putting Plants on Daylight Rations 
Continued from page 624) 

when they are shifted to different lati- 
tudes, and may also clear up the conflict- 
ing results of variety tests and field tests 
conducted with the same crops but in 
different regions. The experiments have 
shown, for instance, that ragweed re- 
quires for flowering a stimulus that is af- 
forded by the shortening of the days and 
lengthening of the nights. It does not 


j come into flower until the period of day- 
| light falls below 15 hours. In the lati- 


tude of Washington, that comes about 
July 1. But if ragweed seed should be 
taken to northern Maine and planted, the 
plants would not experience a length of 
day below 15 hours until about August 1. 
Therefore, they could not come into 
flower until after August 1, and, 
though the vegetative growth might 
be very rank, they could not mature seed 
before killing frosts intervened. The 
long days, therefore, make it impossible 
for ragweed to perpetuate itself in that 
latitude. On the other hand, plants that 
get their flowering stimulus from a long 
day could not perpetuate themselves 
through seed formation at the equator, 
where the day never exceeds 12. hours. 

This principle affords the clue to the 
fact that many plants grow most luxu- 
riantly near the northern limit of their 
range. The long northern day allows 
them to attain their maximum growth be- 
fore the shorter day intervenes to check 
vegetative growth and start the repro- 
ductive process, 

It may be found eventually, say the 
men who worked out the principle, that 
the animal organism, also, is capable 
of responding to the stimulus of certain 
day lengths. They believe that the mi- 
gration of birds may be an illustration. 
Direct response to such a stimulus, they 
say, is more in line with modern teach- 
ings of biology than theories which as- 
sume that birds migrate as a matter of 
instinct. 


Why the Industrial Tractor and 
Trailer System Makes Good 


Continued from page 625) 
the cars the tractors showed a reduction 
in hauling costs of 25 per cent a_ ton, 
which today, by reason of other short 
cuts, has been increased to a saving of 
35.244 per cent a ton, 

Next came the test between the elec- 
tric tractor system and the trolley car 
method. One branch of the elevated 
railroad was shut down. A_ four-week 
comparison was then made. During the 
first two weeks the four-wheel trailers 
and tractors were used and during ihe 
second two weeks elevated trolley car 
method was employed. At the end of the 
test the figures showed that a 16 per cent 
reduction in costs per ton had been ef- 
fected through the use of the tractor and 
trailer system. 

The tractor and trailer system has now 
been installed in this huge packing plant. 
There are sixty tractors in service, all of 
which are a paying investment. The 
plant experts figure that each machine 
pays for itself in a year’s time. In some 
cases the labor of three men is saved 
and in others as high as seven by in- 
stalling a tractor. The tractors could, if 
pushed to the maximum, handle each 50 
tons of freight per day of ten hours. 
These hauls vary from 90 to 1,100 feet, 
but the average is about 400 feet. In 
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re made over level | 
surfaces. What grades there are to con- 
tend with are short, varying from _ be- 
tween 10 and 25 feet, the slope of which 
is from 2 to 10 per cent. 

Most of the tractors in use at this 
packing plant are of one make, to sim- 
plify the operation and upkeep. A re- 
capitulation shows the cost per week to 
be $58.90 for a tractor and a train of 
ten trailers, divided into $5.30 for over- 
head, $4.00 for repairs, $3.00 for power, 
and $36.60 for labor. The outfit handles 
something like 360 tons a week, and the 
cost per ton on this basis fs 16.4 cents. 


American Goods Needed in Ceylon 


EYLON, in. proportion to its popula- 

tion, has a larger foreign trade than | 
India. The island is fortunate in produc- 
ing staple commodities which are In con- 
stant demand and the majority of which 
are needed for military purposes. It en- 
joys better shrpping facilities on this ac- | 
count and has been able to obtain more 
foreign goods than countries not so well 
situated. 

The United Kingdom naturally has 
the largest share of its colony’s trade, and 
British possessions are second. Of the 
foreign countries exchanging their prod- 
ucts for those of Ceylon, Japan is first, 
leading the United States by a narrow | 


}margin in 1916, the last year for which 


statistics are available. 
The American Consul at Colombo re 
ports a general shortage in Ceylon of 


|many drugs, such as quinine, salts, sul- | 


| 


| greatly advanced in price. 


}and steel, zine ware, brass ware, and 


| lon, have been largely nullified by the war, 





phurie and carbolic acids, permanganate 
of potash, and other cisinfectants. Acetic 
acid, used in the coagulation of rubber 
and obtained chiefly from Japan, thas 
There is a} 
scarcity of paints, building materials, iron | 


plated goods. Printing paper, leather 
goods, clothing, soaps, and glassware are 
among the other articles needed in Ceylon 
that might be imported from the United 
States. 

Goods shipped to Ceylon must be plainly 
marked with the name of the country of 
origin to comply with the Merchandise 
Marks Ordinance, which has been in ef- 
fect for several years. It is strictly en- 
forced. The lack of American banking 
and shipping facilities, well-known handi- 
caps to American trad ext nsion in Cey- 





but with the return of normal conditions 
these two factors will have a marked in- 
fluence upon the maintenance or the im- 
provement of our present position in the 
island’s import trade. There is a real 
need for an American bank in Ceylon. 
The growing business between Ceylon and 
the United States, now upward of $30,000,- 
000 annually, could be financed more sat- 
isfactorily if such an institution were es- 
tablished. The terms of confirmed credit, 
American port of shipment, now insisted 
upon by exporters in the United States | 
will have to be more liberal in the future 
and an American bank in Colombo would 
facilitate transactions. 





Recent Glass Research 

ETHODS available for determining 
NM the temperature at which glass 
should be annealed were tested by the 
Bureau of Standards, and the annealing 
temperatures are given for a number of 
glasses in Scientific Paper No. 358 of the 
Bureau. Determinations of the critical 
ranges for these glasses were also made 
and the results are discussed. The rela- 
tion which possible transformations oc- 
curring in this range bear to the anneal- 
ing procedure are especially considered. 
Methods for determining the length of | 
time the glass should be held at the an- 
nealing temperature and the mode of 
cooling were investigated and some con- 
clusions are given. This paper is now 


| ready for distribution and any one inter- 


|} ested may obtain a copy by addressing | 


a request to this Bureau. 




















RUSCO 
BRAKE LINING 











Why Rusco? 


Because Rusco Brake Lining and 
Clutch Facings will stand the sever- 
est tests of heat and road travel to 
which you may put them. And 
because in actual performance the 
car equipped with Rusco is a safe 
car to drive and to ride in. 


Grips strongest and wears longest 


mere F2 1) SC CO mes 


The Russell Manufacturing Co. 


501 RUSSELL AVENUE - MIDDLETOWN, CONNECTICUT 


Branch Offices 


CHICAGO, 1438 Michigan Ave. 
DETROIT, 266 Jefferson Ave. E. 


NEW YORK, 349 Broadway 
ATLANTA. 60 S. Forsyth St. 


Western Representatives, John T. Rowntree, Inc., Los Angeles, Cal. 
SanFrancisco,Cal. Seattle,Wash. SaltLakeCity, Utah. Denver,Coi. 


Southwestern Representatives, Ware Sales Co., Dallas, Texas 
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N the great automobile factories, with production 
up to the highest point to meet the ever 
increasing demand, Monarch Lathes are found deliver- 
ing production finished with the minutest accuracy. 


speeded 


At the great small-tool factories where every finished 
item must be machined to the closest limits, Monarch 
Lathes are found delivering a maximum production 
and long time service. 


Where lathes are used, Monarch Lathes are found 
consistently backing up the guarantee of the maker, 
“Satisfaction to the user.” And bearing this same 
guarantee there are more Monarch Lathes built and 
sold each year than are produced by any 
other manufacturer of high grade lathes. 


The Monarch Machine Too] Co. 
Sidney Ohio 
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THE MIDGET SLIDE RULE| 


ly add, subtract, multiply 
either whole 





tions o 





ever i te e 
‘ Pr t truction Book, $1.50. 
send for at iT) 





WELL ?xvs°WELL 
Own a machine of your own. 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


Cash or easy 














Gilson Slide Rule Co., Niles, Mich. 
You can be quickly cured, if you 


STAMMER 


Send 10 cents coin or stamps for 70- wate Stam. 
mering and Stuttering, “its Camse " It tells how 1 
cured myself after stammering hy 20 years. 


Benjamin M. Bogue, 426 Bogne Building, Indianapolis 








Talking Machines 
graphic Parts. 











Export Dept. 46T, E. 


Cleartone Phonographs 


$4.00 to $200.00 Retail 
Our Sundry Dept. offers Needles 89 erthousend. 
Motors $1.36 to $14.75 each 
pretes ers $1.30 to $5.75 per set. “Spring 
to each Records, somes, a mp es 
a pei 


only one of its 


rite e cata = 
kind in — ae “ “different styles of 
and over 500 different Phono- 


} LUCKY 13 PHONOGRAPH Coeerats 


12th Street, N. ¥., U. 8. A, | 








respectively. 





Beach Haven has the best combination 


STILLS 


WATER STILLS, made entirely of heavy copper. 
one or three gallon capacity, price $25.00 and $40.00 
Shipped prepaid by express or par- 
cel post the same day we receive your order. Ideal 
for distilling water for automobile batteries, indus- 
trial uses, and drinking purposes. 


BOYER & CO., Dept. 10, Farnam Bldg. , Omaha, Nebr. | 
~| The Maemillan Company, 1920. 8vo.; 





of sea shore features on the Atlantic 
Const. @ Matchless bay for ssiling, al- 
ways gued fishing. perfect beach and 
bathing. © The ENGLESIDE has alli 





tmelern conveniences, private baths 
with salt and fre«h « ater, and is « 
home ay well as a hotel. Sure relief 
from hey fetter. Open. June 18th to 

Se ptember’ 20th, Send for booklet. 
THE ENGLESIDE COMPANY, lnc., Owners 
Revert F, Exous, Treas. and Mer. 
BEACH HAVEN, N, J, 
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/ Radio Amateur News, 237 Fulton Street, New York City 


/ THE 100% 


WIRELESS 
MAGAZINE 
The magic of wireless is 
calling. You can now hear 
anor soy phone - and 
ve messages from Eu- 
aaa All about these and 
hundreds of other import- 
ant things of interest to the 
amateur are in the Radio 
Amateur News. 
and biggest wire- 
magazine in U. 
Over 100 illustrations, 56 
big pages and over 60 
s. 
Nothing but wireless. 
¢ copy willconvince you 
On all newsstands 20c, $2.00 
a year, Canada and F oreign 
$3.50. Send for free 








AMERICAN 


NEW BOOKS, ETC. 


THe Woman or Forty. By Edith B. 
Lowry, M.D. ‘Chieago: Forbes and 
Company, 1919. 12mo.; 203 pp. 

Dr. Lowry’'s books on sex hygiene are so widely 


to the woman of forty, is assured of a good recep- 
tion. The miseries, even tragedies, of this period | 
of life are shown to be largely the result of the 
woman's Own ignorance of herself: she is taught 
so to improve the general health as to make the 
body highly resistant to lurking ills, while the 
mind, an important element in the phenomena of 
the “dangerous age,"’ is directed into constructive 
channels and kept usefully busy. 





LutTuy’s SCIENTIFIC HANDWRITING. 
Peoria, Ill.: Chas. T. Luthy. 8vo.; 233 
pp.; illustrated. 
if Mr. Luthy’s system accomplishes half what 
its advocates claim, the business world will have 
cause for thankfulness. The failure of our school 
handwriting is conspicuous. The author dissects 

each letter into clearly comprehensible parts—his 
| original investigation, based upon movemental, 

visual, and geometric principles, having taken 
| Seven years. The present published study natur- 
ally resolves itself into three parts: Execution, the 
| basic parts of the letters, and the structure of the 
letters, 

ComPLeTe PRacTICAL MACHINIST. By 
Joshua Rose, M.E. New York: Henry 
Carey Baird and Company, 1920. 8vo.; 
547 pp.; 432 engravings 
The new edition of this standard work, while 

maintaining the form that has proved so helpful 
to machinist and apprentice, shows valuable 
additions that bring the book to date. It con- 
tains the practical details of lathe work, vise and 
| bench work, drills and drilling, taps and dies, 
hardening and tempering, tool making, using, and 
grinding, marking out work, machine tools, and 
|all other devices and operations of the shop 
worker's environment. As its useis know, the 
volume combines both instructive and reference 
qualities, making it well-nigh indispensable to the 
library of the conscientious worker. 








Tue AMERICAN ANNUAL OF PHOTOGRAPHY, 
1920. Vol. XXXIV. Edited by Percy 
Y. Howe. New York: The American 
Annual of Photography, Inc., 1919. 
Sales Agents, George Murphy, Inc., 
New York. S8vo.; 296 pp.; illustrated. 
Thoroughly artistic, as an exposition of the 

progress of photography should be, this Annual is 

noteworthy also for its condensation of widely 
useful information into a half-hundred articles by 
leading exponents. To this appraisal may be 
added the formulary selected from the working 
methods of practical photographers. The am- 
bitious picture-taker is assured of finding the 

Annual full of interest and a source of definite aid 

| in his everyday work. The plates are exception- 

ally meritorious; they take us fairly well over the 
world, with a natural leaning toward American 
subjects. 

Tue Worvp’s Foop Resources. By J. 
Russell Smith. New York: Henry 
Holt and Company. 8vo.; 633 pp.; 144 
illustrations and maps. 

Dr. Smith, who was special consulting expert 
on the War Trade Board, and whose investiga- 
tions and work in economic geography are justly 
held in high esteem, here gives us enlightening 
facts about our chief foodstuffs—grains, meats, 
vegetables and fish—and their sources and distri- 
bution. Food and man. and lack of sufficient 
food and our so-called “‘unrest,’’ are topics so 
closely associated that the author has done well 
to emphasize their relationships. The result is 
a work in such understanding contact with our 
common life and its prime necessity, so illumina- 
tive of the cumulative effects of food shortage 
upon human affairs, that we can harbor no doubt 
as to its extremely valuable contribution to 
economic literature. Information so well put, 
and withal so vital, interesting and beneficial, 
agerly sought by the reading public. 





should be ¢ 





| VERTEBRATE ZOOLOGY. By Horatio 
Hackett Newman, Ph.D. New York: 


432 pp.; illustrated. 

This new college textbook stresses such features 
of its subject as are not sharply defined by labor- 
atory work in comparative anatomy. The treat- 
ment is broad and dynamic. The ancestral 
history of the vertebrate classes receives careful 
attention and is interestingly related to present 
groups, and the author makes full use of Child's 
axial gradient conceptions. With its fine gallery 
of illustrations, many of which may be combined 
into chart form, the work shows originality in 
method with numerous other points of appeal. 
Notions FoNDAMENTALES DE CHIMIE 

OrGantque. By Charles Moureu. Paris: 

Gauthier-Villars et Cie.: 1919. 8vo.; 

552 pp. 

Prof. Moureu’s work has been well received in 
his own country, as is evidenced by the demand 
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having exhausted five editions. This sixth edi- 
tion, revised and enlarged, embraces the newer 
knowledge and theories; there are new treatments 
of such subjects as stereo-chemistry and radia- 


| tions and, although the work is a text rather than 


| @ % it broac ral problem of t 
and so favorably known that her latest, addressed | ® treatise, it b hes the general p: he 


mechanism of reactions, with some consideration 


| of contingent questions. 


PRINCIPLES. By 


|Rapio ENGINEERING 
Brown, 


Henri Lauer, B.S. and Harry L. 


B.E.E. New York: McGraw-Hill Book 
Company, 1920. 8vo.; 300 pp.; illus- 
trated 


There is a very real demand for a text of this 
nature, covering the recent progress of the art of 
radio communication, and the authors’ close con- 
tact with military radio thoroughly qualifies them 
for their task. The three-electrode vacuum tube 
perhaps holds the greatest promise for the future, 
and its uses as detector, amplifier, oscillator and 
modulator are taken up in detail. It is sufficient 
to say that Major General Squier expresses him- 
self as greatly pleased with the book as covering 
fully and plainly, without excessive use of mathe- 
matics, the wonderful developments of this art 
during the war—in so far, that is, as a disclosure 
of these developments is at present permissible. 
There are marvels still in reserve. 


Evectric Ligutinc. By Olin Jerome 
Ferguson, B.S. in E.E., M.E.E. New 
York: McGraw-Hill Book Company, 
1920. S8vo.; 243 pp.; illustrated. 

Today, as the author remarks, the need for 
artificial light closely follows that of food, shelter 
and clothing: and it includes problems of efficiency 
and adaptability that electrical engineering is 
occupied in solving. The work in hand is char- 
acterized by a comprehensive study of all funda- 
mental factors and the principles and practice 
following upon them. It is a textbook of text- 
books, in that it includes in one volume what 
would otherwise have to be sought in many. 
Both interior and exterior lighting are dealt with, 
and due regard is paid to economic values and the 
fitness of the various systems to particular re 
quirements. 

Tue Maxine or Humanity. By Robert 
Briffault. New York: The Macmillan 
Company, 1919. 8vo.; 371 pp. 

In a striking and original manner, the author 
reviews the means and tasks of human evolution, 
the genealogy of European civilization, and the 
evolution of moral order. In his revolt against 
the self-satisfied textbook, he may Occasionally 
go too far in the opposite direction, but as a whole 
the reasoning is well-balanced and the conclusions 
sound. We are given new lights on history and 
psychology, and perhaps the most out-looming 
chapter is that on “‘Custom-Thought and Power- 
Thought.” The work is a sustained piece of 
reflective writing with a powerful appeal to the 
thoughtful mind. 

Some Wonpers or Matter. By the 
Right Rev. J. E. Mercer, D.D. New 
York: The Macmillan Company, 1919. 
8vo.; 195 pp. 

The author has the gift of putting difficult 
explanations into simple Anglo-Saxon words. 
Matter is distinguished from non-matter by the 
facts that it “lasts; takes up room; and resists." 
Thus the young reader is not posed by big terms, 
and the older reader gets a sense of freshened 
vision. We find our confused ideas of the atom, 
electrons, and radio-activity falling into orderly 
arrangement, and our interest is quickened into 
eagerness that will lead us to more advanced 
studies. 

Tue Book or THE DAMNED. By Charles 
Fort. New York: Boni and Liveright, 
1919. Svo.; 298 pp. 

The ‘“‘damned" are not individuals, but inci- 
dents, such as the apparent precipitation from the 
skies of red rain, animal matter, frogs and 
fishes. These occurrences are damned by the 
silence or the futile theories of science; indeed 
in condemning science, Mr. Fort becomes fortis- 
simo. He has spent much time in collecting cir- 
cumstantial reports of these remarkable occur- 
rences, and in drawing from them still more 
remarkable conclusions, preferring to call the 
red rain blood, the animal matter the remains cf 
aerial dragons, and the frogs and fishes visitois 
from some dark world above our heads. 


Success wita Hocs. By Charles Daw- 
son. Chicago: Forbes and Company, 
1919. S8vo.; 268 pp.; illustrated. 

The Department of Agriculture tells us that the 
farm value of the pig advanced, from 1912 to 
1919, about 175 per cent, which is greater than 
the advance in the average beef animal; in the 
same period, the number of swine on our farms 
increased from 61,000,000 to 76,000,000. So that 
this road, practical treatise on the correct feed- 
ing, care and treatment of swine should simplify 
the problems and practice of the hog-raiser, for 
its writer has had the widest experience and the 


benefit of association with other authorities on the . 


subject. 

















Gé 


